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MILLERS 
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MILLERS 
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MACHINES 
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MACHINES 
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CENTRELESS 
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BRITISH BUILT 
MACHINE TOOLS fm 





AUTOMATIC, RAPID AND ECONOMIC 
DUPLICATION 


is the major purpose of the 


Ccinnct 8x8 


TOOL & DIE MILLING MACHINE— 

















— developed for the practical 
mould and die-maker 


@ Left hand dies from 
right hand masters 





@ Circular moulds and 
dies using power- 
operated tables 
(as illustrated) 
PLUS 
DRILLING 
REAMING 
BORING 
ANGULAR CUTTING 
AND SLOTTING 
all at one setting 


of the workpiece 





For full 
specification see 
BULLETIN M-1620-E. 








For larger DIE-SINKING and PROFILING 
work send for the 16° HYDROTEL 
BULLETIN M-1497-E. 

















Rough Face End - 

Rough Bore B 

Recess BoreC - 

Chamfer Bores - - - 
Finish Bore Band Bore D - 
Rough Angie Face EE - . 
Finish Angle Face E (2 cuts) 
Tap 14° x 14 T.P.1 - 


Chamfer Oj/dia. - 
Remove - - 
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Floor to Floor Time: 104 minutes. 
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Pre-selecting Speed Change—A patented 
hydraulic pre-selecting speed changing system 
gives rapid changes from any one speed in the 
range to any other. This device allows also for a 
simultaneous change of speed and direction of 
rotation. 


Mounted at the front of the headstock, and 
convenient to the operator’s hand, are two 
concentric dials. One is graduated for the speed 
range, the other marked with three positions, 
with symbols to indicate: ‘‘Forward’’, 
“‘ Reverse” and “‘ Free’”’. 


With this pre-selecting device the operator can 
set the dials for his next operation while taking 
a cut, and change speed by the movement of 
one lever. 
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For the second year in succession, & iy 
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competition for plastics design sponsored e 
by the Worshipful Company of Horners. 
This constructional toy was his winning 


entry in the 1952 competition. 


PISTIL 
PETALS 
RECEPTACLE 
STALK BEARS FLOWERS 
SCALE LEAFe— 














won the first prize in the annual % 
BUD CALYX =— 








FOLIAGE LEAF 


STIPULE 
STEM BEARS LEAVES 





The Product. Although much has been done to provide children with constructional toys which stimulate 


imagination and develop manual skill, there is still considerable scope for toys with a direct educational value. The 
toy illustrated aims to foster an interest in botany, since a child needs at least to have an elementary understanding 
of natural plant growth before being able correctly to assemble the components. 


The Design. The split heels of the standard leaf and stalk are a push-fit upon each other. The angles are 


arranged to provide an infinitely variable arrangement of the finished plant, overcoming any possibility of 
geometrical appearance. 

The pot forms a natural pack for the components. The lid has a raised square platform with a pattern of blind 
holes which forms the foundation for plant building. The lid is secured by a cam-type locking device, instead of 
the more conventional threads, so that it can be easily opened and closed by quite a young child ; this arrangement 
also provides a technical advantage in that both pot and lid can be moulded in straightforward ‘up and down’ moulds. 
When completed, the toy need not be dismantled immediately : its after use as an attractive floral decoration would 
give the child an extra sense of achievement. 


The Materials. Beetle urea material, with its excellent colour range, is recommended for compression 
moulding the body and lid; ethyl cellulose—a tough material—for injection moulding the stalk and flower units. 
For the leaves, the leathery ‘ feel” and natural elasticity of polythene suggest it as an ideal material. 


















The B.I.P. Technical Advisory Service will assist industrial designers and manufacturers who use plastics mouldings in their 
production processes. Advice is freely offered regarding product styling, mould design, choice of materials and moulding 
techniques. The Service exists primarily to assist your own designers and technicians regarding those problems peculiar to 
plastics mouldings, with which only a specialist can be completely conversant. 


GID 


‘BEETLE’ is a trade mark registered in Great Britain and in most countries of the world 


ERITISH INDUSTRIAL PLASTICS LIMITED |! ARGYLL ST., LONDON, W.I 
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“Only one way, so far as I’m 
concerned.”’ 





“| know... you’rea 
Monks & Crane fan.’’ 


*‘Who wouldn't be? .. . They 
work miracles — particularly 
with the specials.’’ 


“I’m only a learner — but | 
must say, |’m more than 


convinced myself.”’ 


**You can’t go wrong, old boy — 
twist drills or cutting tools 
it’s all the same to them.”’ 











BRITAIN’S FOREMOST DISTRIBUTORS 


MONKS & CRANE LTD 


THE TWIST DRILL SPECIALISTS 


London Office: Head Office: Manchester Office: 
295 EUSTON ROAD | STANHOPE STREET | MANCHESTER OLD ROAD 
LONDON, N.W.!I | BIRMINGHAM, 12} RHODES, MANCHESTER 


Tel: EUSton 5311 (3 lines) Tel: Calthorpe 1381 (5 lines) Tel: Middleton 3654 (3 lines) 
Grams: Emancee, London Grams: Emancee, Birmingham 





Grams: Emancee, Middleton, Manchester 


SM/MC.805b 
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BENCH PRESSES 





2-6 TONS 
PEDESTAL PRESSES 
2-20 TONS 
Heavy 
PEDESTAL PRESSES 
30-100 TONS 
The range of HI-TON Automatic 


INDEXING PRESSES 


ic Presses is so wi 
Hydraul ses is so wide 6.08 t0ten 


already that whatever your 


press or assembly problem 
there is a machine suited to CAPACITIES 1-250 TONS 


your special requirements. SPECIAL DESIGNS TO CUSTOMERS’ REQUIREMENTS 


May we suggest that you 


ask for one of our Technical 
Advisers to call? For Power + [= ey, without Effort 


HYDRAULIC PRESSES 





Sales & Service for the British Isles: 


DRUMMOND-ASQUITH (SALES) LTD 
KING EDWARD HOUSE NEW STREET BIRMINGHAM 
Tel.: Midland 3431 (5 lines) Grams.: Maxishape, Birmingham 


ALSO AT LONDON AND GLASGOW Anderson 
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Specialised lubrication 
for industry 


‘yy ry Y 

[The Turbo Crassus 

Turbo Crassus (‘** Solid Turbine’’), ihe sea- 
shell from which Shell Turbo Oil takes its 
name, is a heavy, solid shell about 2} ins. in 
diameter and 3 ins. high. The aperture is 
white tinged with green, and the rest of the 
shell is dirty white or greenish, with angular 
black or brown patches on the ribs. Turbo 
Crassus is found off the coast of North 
Australia and New Caledonia. Shell Turbo 
Oil is one of the wide range of Seashell Oils, 


SHELL TURBO OIL 


HELL TURBO OILS are highly refined oils containing anti- WORLD-WIDE INDUSTRIAL RESEARCH 

oxidant and anti-rust additives. They separate readily from 
water during prolonged service and have outstanding oxidation 
stability. Available in a range of 


a!l of which are named after seashells. 


In common with all Shell Oils, Seashell Oils are 
produced as the result of world-wide research. At 


viscosities, they are specially recom- 
mended for steam, gas and water tur- 
bines, bearings of high speed enclosed 
crankcase steam engines, and certain 
other circulating systems where oils of 
turbine quality are required. Shell Turbo 
Oils are approved by all the leading 
turbine builders. 

The Seashell range of specialised in- 
dustrial lubricants, which includes Shell 
Turbo Oil, is marketed in nearly every 
country in the world. There is a Seashell 
grade for every industrial use—and each 
grade is available everywhere in the 
same high quality. 


LEADERSHIP 


Shell’s great Thornton Research Centre, and at 
other Shell Research Centres in Europe and 
America, scientists and technicians spend their 
lives studying and testing the special lubrication 
needs of every branch of industry. The products 
of this research are the Seashell Oils — each one 
developed to solve a specialised lubrication prob- 
lem. This is the solid basis upon which Shell has 
built up its world-wide leadership in lubrication. 


CALL IN A SHELL LUBRICATION ENGINEER 
Shell Lubrication Engineers will be pleased to 
provide further information and to make specific 
recommendations for particular purposes. You 
can be sure of Shell lubrication —it is specialised 
lubrication. 


IN LUBRIGATION 
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WILLIAM ASQUITH LTD. have specialised in the 
manufacture of holemaking equipment for over 
half acentury. Their experience can help you to 
obtain maximum production at the lowest cost. 
Why not write us today ? 


WILLIAM ASQUITH LIMITED 


HIGHROAD WELL, HALIFAX, ENG. 
LONDON OFFICE. HALIFAX HOUSE. STRAND, W.C.2. 


| 


DRUMMOND-ASQUITH (SALES) LTD.. KING EDWARD HOUSE. NEW STREET BIRMINGHAM. 2. 
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- faces are so famous that they are 
recognised instantly, without being named. Similarly, a familiar 
name immediately calls up an impression of its owner. Inthe minds, 
of thousands of manufacturers the name Hoover is at once associated 
with the superlative performance of the Hoover Fractional Horse 
Power Motor. These are the successful men who know that in 
the Hoover ‘ fractional’ they have the finest motor the world 
can offer, a motor of matchless quality and efficiency— 


backed by the famous Hoover Service. 


Please write for the name of 


your nearest distributor. 


HOOVER 
LIMITED 


INDUSTRIAL PRODUCTS DEPARTMENT 


CAMB US TANG +- AMAR K SHIRE = SCOPE AR Se 
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The “Hommel” Universal Dividing Head will perform any 


circular or angular division of work (without any change gears being necessary), 
HOMME i also machining spiral as well as straight 


and is applicable with spindle either horizontal or vertical. 


UN | Vv ia RSA L The indexing mechanism is through a worm and wormwheel (no other gears are used) 
D | VI D | N G and is completely independent of the 
H EAD position of the work spindle, of the type and form of work and of the method employed, 


The design and construction of the “‘Hommel’’ Head is such as to ensure easier and more 


accurate results without index plates, compound or differential indexing. 






YOUR INSPECTION AT OUR SHOWROOMS IS INVITED 


%* Full particulars on request 


103 LANCASTER ROAD ~~: LADBROKE GROVE - LONDON - W.II Phone PARK 9451/2 


Rathbone 
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WHY NOT SEND US 
YOUR NEXT DIE-CASTING 
ENQUIRY-OUR PRICES AND 
SUGGESTIONS MIGHT SAVE 
YOU MONEY ! 


DYSON & CO. enrietp (1919) LTD. SOUTHBURY WORKS . PONDERS END . MIDDX. 


3 TEL. HOWARD 1484 
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By courtesy of Ford Motor Company Ltd., 
Dagenham, we _ illustrate one of our 
PRECIMAX Model MPO machines set up for 
grinding the cones on two-speed inter- 
mediate gears. High rates of production 
are maintained to close limits, and the 
PRECIMAX ensures a consistently good finish. 











The PRECIMAX range includes machines to improve performance on practically 
every precision grinding operation; plain and universal cylindrical grinders in a 
full range of sizes; fine grinding machines for ultra precision; surface grinders 
in reciprocating and rotating table types, etc. 


Fine toring machines are also a speciality, and models are available with numbers 
of spindles to suit requirements, and fully tooled ready for immediate production. 


JOHN LUND LIMITED 


CROSS HILLS, KEIGHLEY, YORKS. 
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FOR TOOLROOM & GENERAL WORKSHOP USE... THE 


Garrison ...... 
* 


ALL HEADSTOCK 
GEARS ARE NOW 
SHAVED AND HIGHER 


41/2" CENTRE LATHE. ...... .| SPINDLE SPEEDS ARE 











AVAILABLE. 


represents even greater 


SWING OVER BED 9’. 


value than ever is 


BETWEEN CENTRES 
24” OR 40’. 








* 


NORTON THREE 
SPEED GEAR 
BOX. 


* 








Available through 
leading Machine Tool 
Merchants. 


T. S. HARRISON & SONS LTD., UNION WORKS, HECKMONDWIKE, YORKS. 


AAALAC ST TT 
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INDUSTRY’S STANDARDS OF ACCURACY 


affording the confidence of the highest degree of precision for inspection of production. 
1. ‘Matrix’ Slip Gauges. 


A masterpiece of gaugecraft. English and Metric Sets availab'e. 
2. “‘ Matrix” Slip Gauge Accessories greatly extending the usefulness of Slip Gauges. 


3. “Matrix ’’ Length Bars for precise measurement of distances beyond the limits of ordinary gauges. 
4. “Matrix ’’ Angle Gauges for combination use to check any angle from 0 to 360 deg. 


Coventry Giauge 


& TOOL CO. LTD. fPitiinik 


BRITAIN 
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<pkmaan FOUR, FIVE, SIX AND EIGHT SPINDLE 
< AUTOMATICS provide production engineers 


with new opportunities to increase output and lower costs 


SPINDLES J @ wr et SPINDLES 
3)” bar oe ; %”, 12”, 12” or 2’ 
capacity Pe > £ » bar capacity 

















SPINDLES 
2” bar 
capacity 


SPINDLES 
12” bar 
capacity 





Fast producing Wickman Multi- 
spindle Automatics can now be Wickman 2%” Six Spindle 
applied to a wider range of jobs Bar Automatic 
than ever before. The tooling 
opportunities can be easily visual- 
ised from the illustrations above. 
The Wickman patent auto-setting, 
mechanism is incorporated in all 
machines of the range and altera- 
tions to tool feed strokes and bar 
feed are accomplished without 
cam changing. The full fast 
approach stroke is unaltered by 
this mechanism, setting up is 
simplified and change-over time 
reduced—that’s why these auto- 
matics can be considered for short 
run jobs as well as long runs on 
one component. 


Wickman 5-spindle automatics are also available for chucking work in 5” and 6” capacities. 


WICKMAN of COVENTRY 


LONDON «+ BRISTOL + BIRMINGHAM + MANCHESTER 
LEEDS ° GLASGOW . NEWCASTLE : BELFAST 
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Our Duty to The Nation 


by the President of the Institution, 
SIR CECIL WEIR, K.C.M.G., K.B.E., M.C., D.L. 


AM writing this article in Luxembourg, where I am spending much of my time nowadays as Head of the 

United Kingdom Delegation to the European Coal and Steel Community, in order that it may appear in the 

first issue of our Journal in its newform. What is going on in Luxembourg should be studied by our members. 
It is the biggest ever exercise in the wider fields of politico-economic production engineering that has so far 
been attempted in the history of man. The result of this supranational experiment, in the sphere of the basic 
industrial products of coal and steel of six nations containing a population not far short of one hundred and. 
sixty millions, will be significant for the peaceful co-operation and association of the free peoples of Europe and 
indeed of the world. It may usher in a new form of partnership and collaboration, even of integration, in 
vital areas of human interest and endeavour and eliminate causes of conflict which in the past have plagued 
and tortured mankind. It is a privilege and an intensely interesting experience to be associated in the way. 
that the United Kingdom is with this brave and venturesome enterprise. 

I am very glad that in my year of office as President of the Institution the Journal, which is such a valuable 
and essential instrument of our organisation, should be assuming a shape and appearance appropriate to the 
progress that has been made in the development of our work and of our influence in recent years. Good craftsmen 
are all the better for having good tools and, consequently, the Institution requires the best possible medium 
for the dissemination of professional knowledge, for making known the ideas of its members and publishing the 
views of authorities on various aspects of production engineering. I feel that the Editorial Committee has done 
a good job in devising such an excellent form of Journal, and I wish the publicati. 1 every success in the days to 
come. 

The progress of the Institution of Production Engineers, now recognised everywhere as a most valuable 
professional body, has marched in step with a growing realisation in British industry of the importance of 
production engineering. The membership has risen from 3,069 ten years ago to 9,369 today. We can confi- 
dently expect this progress to continue without interruption in the United Kingdom and in the Commonwealth 
countries. Already we have established branches in various parts of the Commonwealth and in their interest 
and ours, it is important that we should press on with the expansion of Sections of the Institution in areas overseas 
in which we are developing more and more mutual trade and which are part of the British family of nations. 

The Institution is not a competitor of other professional organisations which are performing vital tasks in 
special fields. It can, indeed, be said to be the partner and servant of them all since its operations concern 
almost every aspect of efficiency in manufacturing processes and bring together in the service of productivity 
and cost economies, the best and most effective of all the individual techniques. 

There is no industry in which there is not a place for the Production Engineer. There is, indeed, no type of 
production which does not require at some of its stages the trained engineer. The Institution must therefore 
extend its services and its training throughout the whole field of British and Commonwealth industry, and invite 
manufacturers and their forward-looking employees to take advantage of the facilities which the Institution can 
offer. 

In the relatively short period of my association with the Institution I have been particularly impressed by the 
activity, energy and enthusiasm of the numerous Sections spread over the United Kingdom. Already I have 
had the pleasure of visiting a number of Sections and of taking part in the inauguration of new ones. It seems 
to me that the keenness of the Sections in centres of industrial production and the opportunity thus afforded to 


1 
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younger people in industry to participate in studies and activities carried out in their own localities, is one of the 
particular advantages of this Institution; more especially when the Sections are served, as I have seen to be the 
case, by an energetic and well informed headquarters. -A form of devolution has been developed which combines 


the benefits of central aid and direction with a large measure of local autonomy and operation. 


My experience in attending the Summer School last August at Ashorne Hill strengthened my conviction of 
the desirability of organising meetings of members to be held in different parts of the country, for exchanges of 
knowledge, of information and of views. I believe that the practical possibilities of enlarging such opportunities 
for mutual instruction could profitably be examined. 

The days of the seller’s market are passing away. In some industries competition in the domestic market, 
and with the industries of other countries in their markets, is already fierce in quite a number of products and 
it will become increasingly evident in industry generally. 

We in Great Britain depend more than any other country on the maintenance and expansion of our export 
trade, and we must provide our manufacturing industry with the most efficient instruments, human and 
mechanical, that training and ingenuity and invention can contrive. In order that we should succeed in our 
efforts and take our proper and traditional place in a free world economy, we must be able to accept and to meet 
competition from wherever it may come. This means maximum productivity, high standards of quality, low 
costs of production, high standards of living, good conditions of work, attractiveness of products, eager and enter- 
prising salesmanship. This may sound quite a large and difficult object to achieve, but it must be done if we are 
to go ahead and it is, in large degree, a job for the Production Engineer. 





The Task of The British Productivity Council 


by S. P. CHAMBERS, C.B., C.IL.E., 
Deputy Chairman, I.C.I., LTD. 


HE British Productivity Council was set up in November, 1952,.as a successor to the U.K. Section of the 
Anglo-American Council on Productivity, and many people may be wondering whether the decision to set 


up yet another public body is right and whether this new body could make any contribution either to British 
industry or to the British economy as a whole. 


The Anglo-American Council on Productivity performed an outstanding service in sending Teams from Britain 
to the United States to examine the differences between the organisation and methods employed in the indus- 
tries of the two countries. The Reports of those Teams, whose members were drawn from various ranks of 
management and workers, have undoubtedly led, and are still leading, to improvements in organisation 
methods and the attitude to work in this country. What is there left for the newly-formed British Council of 
Productivity to do ? Is it not better to let individual businesses apply in their own way the lessons which have 
been learned as a result of the visits to America ; are we likely to get improvements introduced and produc- 
tivity raised in any other way ? 

The answer is that, although productivity depends ultimately upon the individual initiative and drive of 
management, the capital at its disposal, and the skill and energy of employees of all ranks, the results achieved 


so far are not good enough, and there is still an important public duty to be done by a representative body 
such as the British Productivity Council. 
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It is no exaggeration to say that a substantial, but not impossible. increase in productivity would enable us 
not merely to meet our rearmament obligations while maintaining our standards of living, but in time, to go 
further and to raise the standards of living and solve our balance of payments problems. 


The task of the British Productivity Council is to examine carefully all the obstacles which stand in the 


way of a steady and substantial advance in productivity and then to consider what action should be taken to 
remove these obstacles. 


The greatest enemy of productivity is ignorance. Ignorance of better methods of work, or of organisation, 
or of rewarding work, means that the use of existing equipment is less efficient than it need be. Ignorance 
of the elementary fact that more capital per worker means higher productivity leads to misguided attacks upon 
the rewards paid to those who supply industry with capital out of their savings. , 





How many workers in this country know that capital—real capital—is essential for all industries whether 
owned by private individuals, by small or large industrial companies, or by the Government ? How many 
realise that in the United States there is about two and a half times as much capital per worker as there is in 
this country and that this is the major reason for the greater productivity per head in that country ? How 
many know that capital can come only from current savings, whether by individuals or by companies ; or 
that, in 1951, savings put into industrial equipment in the United States was over thirty times what it was in 
this country, which is more than ten times as much per head ? How many people in industry, whether they 
are classified as salaried staff or as on the payroll, understand the problems of management in trying to get their 
production costs down and their prices competitive while paying fair wages for honest work and fair rewards 
in the shape of dividends to those who put their savings into the business ? How many politicians, on the other 
hand, are prepared to pay lip service to the virtues ot mechanisation and modernisation but are silent when 
they are told by irritated industrialists that these things cannot be done by waving a wand or by making im- 
pressive speeches, but need capital which they cannot get because there are no savings ? 


Because ignorance is the greatest enemy of productivity the main task of the British Productivity Council 
is to find ways and means of teaching not only management and _payroll workers, but those who represent us in 
Parliament as well, some elementary lessons based upon the fundamental truth that our standards of living 
depend upon our productivity. Our productivity is not likely to rise adequately unless there is a much better 
understanding of the causes of low productivity and concerted attacks are made upon these causes from all 
sides. This means that much more attention must be paid to such matters as work and method study, adequate 
rewards for work and savings, the provision of more capital, and the improvement of marketing, particulariv 
overseas. It is significant that no less than forty out of the fifty-two Reports issued by the Productivity Teams 
which visited the United States, put specifically on record their conviction that an important factor in the 
higher productivity in that country was the greater appreciation there of the need for higher productivity. 


A modest increase in productivity in this country is not enough if it does not match the increasing produc- 
tivity in other countries whose products compete with ours. Competition from such countries as Germany 
and Japan, as well as from the United States, is growing. There is no doubt that in Britain we have some 
special advantages which could lead to much higher productivity and therefore to higher standards of living. 
But if we fail to make use of our opportunities through ignorance, indifference or obsession with less important 
and less relevant matters, we can fall behind our competitors and our standards of living can go down in- 
stead of going up. They can go down a long way and that means unemployment and misery. Once our 
standards have fallen it will be most difficult to get them to rise again because with a low standard of living 
the problem of capital shortage, which is now acute, will become chronic, as it is in certain Asiatic countries. 


The membership of the British Productivity Council is very wisely drawn from a wide circle and includes 
not only representatives of management in private industry and commerce, but representatives of Trades Unions 
and the nationalised industries.. There is a difficult and important job to be done and it is good to know that 
a very strong team has been chosen. They need and deserve our goodwill and co-operation, whether we are 
exccutives, works managers, payroll workers. trade union officials. or politicians. 








MEASUREMENT OF PRODUCTIVITY 


by B. H. DYSON, M.I.Prod.E., F.I.1.A. 


(Presented to the Manchester Section of thé Institution on 22nd September, 1952) 


Mr. Dyson, who is General Works Manager responsible for all Hoover 
factories, and a Director of Hoover (Washing Machines) Ltd., is a Member of 
Council of the Institution of Production Engineers and has taken a leading 
part in the development and progress of the Institution. He is Vice-Chairman 
of the Research Committee, Joint Chairman of the Joint Committee on the 
Measurement of Productivity, and a member of the Awards Sub-Committee. 


He has also served on the Education Committee. 


Apprenticed with Heatley-Gresham Ltd., Letchworth, Mr. Dyson subse- 
quently spent five years in America, where he gained considerable engineering 
and production experience. Upon his return he held: positions in charge of 
production engineering departments in aircraft, scientific instrument and 


electrical concerns, joining Hoover Ltd., in 1937. 


T is now generally accepted that increased indus- 

trial productivity at economic costs is Britain’s 
fundamental need. On this depends the possibility 
of our products being competitive in overseas 
markets, on which our external balance of payments 
and our standard of living at home depend. 

In the immediate post-war years the most urgent 
national problem was “How much production ?” 
Today this has become “ Production at how much? ” 
There is, of course, a big difference between in- 
creased production and _ increased productivity. 
Present high costs of production are not only a 
threat to individual industries, but are detrimental 
to the general prosperity and living standards of 
the nation. 


What is Productivity ? 


Evidence that the need to improve productivity 
and reduce costs is now recognised is found in com- 
pany chairmen’s speeches, in technical journals, in 
Institution meetings and in the daily Press. Yet 
the principles of productivity are not new. In the 
Bible we read that “ The labourer is worthy of his 
hire”; St. Paul wrote, “ Masters give unto thy 
servants that which is just and equal”; and in the 
Gospel according to St. Matthew there is the parable 
of the talents. There is much in these quotations 
to cause us to reflect. We find these ideas expressed 
in Frederick Taylor’s paper, “ A Piece Rate System,” 
presented in 1895, in which he attempted to detail 
his method of assessing a “fair day’s work for a 
fair day’s pay.” 

For those who like definitions, I think there is 
much to commend the simple one that productivity 
is “ to make two ears of corn grow where only one 
grew before.” The British Institute of Management 
defines productivity as “ the volume of output which 
is achieved in a given period in relation to the sum 


4 





B. H. Dyson 


of direct and indirect effort expended in its pro- 
duction.” But I believe that the fundamental 
position was summed up by the Anglo-American 
Productivity Teams who said that “ productivity is 
an attitude of mind” and “we are convinced that 
it is efficient management who set the pace of 
productivity in American industry.” 

Indeed, experience has shown that in the most 
successful British firms where productivity is equal 
or in advance of that in American or continental 
plants, it is invariably the result of the high s‘andard 
of expectancy of their progressive managemen’s. 
Possibly the most dangerous factor in Britain today 
is our acceptance of the lowering of our standard 
of expectancy. How can we expect a higher standard 
of living and give less effort for it ?— 

I think it reasonably safe to predict that over the 
next five years at least, no new far-reaching produc- 
tion technique, manufacturing process or machine 
tool at present unknown will be evolved to 
revolutionise productivity in British industry. The 
development by management and labour of the most 
efficient ways of performing the numerous day-to- 
day tasks will contribute more to our industrial 
well-being, than a few startling labour-saving inven- 
tions that displace large numbers of workpeople. 

More detailed knowledge of the basis of industrial 
efficiency is available now than ever before: and 
Production Engineers have a particular responsibility 
for exchanging this information, and making it 
available for the achievement of greater industrial 
efficiency at lower costs, while maintaining at the 
same time high levels of employment. Having spent 
many years in American industrial plants and being 
well acquainted through personal visits and contacts 
with many industrial centres in Europe, I am confi- 
dent that British industry has every opportunity of 
equalling, and in most cases of surpassing, American 
achievements in efficiency. 











The American Example 


At this point I think it would be appropriate to 
indicate what might be some misconceptions about 
America’s supposed advantages. 


1. The Large Home Market 


It all depends on what is meant by “a large home 
market.” In the 48 States of the U.S.A., covering 
3,750,000 square miles, there are 150,697,000 people. 
In the British Commonwealth, covering 14,435,000 
square miles, there are 539,870,000 people. It is 
also worth remembering that in the U.S.S.R.’s 
8,337,000 square miles, there are 194,390,000 people. 
Perhaps we must give much more attention to 
achieving a United States of British Commonwealth. 


2. Large Versus Small Industrial Concerns 


In the U.S.A. there are 99,400 firms employing 
less than 100 people, comprising in all 22 per cent. 
of the total number employed. In Great Britain 
there are 41,400 firms of 100 people, comprising 
21 per cent. of the people employed. Firms with 
over 1,000 employees total 1,935 in the U.S.A. and 
account for 34 per cent. of all those employed. In 
Great Britain there are 943 firms employing over 
1,000 and these account for 31 per cent. of the people 
employed. (Chart 1) 


3... Availability of Food and Consumable Goods 


Phe plentiful supply of consumer products is cited 
by some of the Anglo-American Productivity Teams 
as a reason for higher productivity in America. But 
on this basis one would expect from the evidence of 
the plentiful supplies of meat and other foods in, say, 
France. or Holland, and. the well-filled shops in 
Belgium or Switzerland, that productivity in these 
countries should at least equal that of America. This 
factor does not appear to provide the answer to the 
problem of. increasing productivity. (Chart 2) 
Perhaps the real answer is to be found in the 
experience of the American cotton textile industry. 


In 1885, the Americans were shocked to find that 
their cotton textile industry was badly lagging be- 
hind the highly mechanised Lancashire mills. Their 
investigation of this low productivity showed that 
although there was a desperate shortage of labour, far 
too much manpower was being used in the old- 
fashioned American mills ; moreover, as a result of 
the acute labour shortage, labour costs were very 
high. It was imperative, therefore, for them to obtain 
the highest productivity. Could it be that in Britain 
today our fundamental problem is that we have too 
much manpower or too little industrial activity ? 

In 1890, in an effort to remedy the low output in 
the textile and other industries in the U.S.A., pro- 
ductivity research was undertaken. These early in- 
vestigations took the form of detailed factory studies 
and an exhaustive analysis was made, on a depart- 
mental basis, of the relationship between output and 
man hours expended. The major emphasis in these 
studies was on the mechanical replacement of hand 
work; in fact, the reports were entitled “ Productivity 
of Hand and Machine Labour.” 

Last year, the U.S. Department of Labour made 
5,000 visits to manufacturing plants to further the 
annual programme for reporting and evaluating the 
conditions affecting factory production efficiency. 
Over 2,600 companies in the twenty industries 
already covered in the programme are exchanging 
information on their methods of setting targets and 
measuring productivity. 


Wages and Productivity 

In Britain, one of our most pressing problems at 
the moment is the claims for salary and wage in- 
creases out of the profits of industry to-offset.the cost 
of living. The linking of salaries and wages to 
changes in the level of prices, without consideration 
of the volume of production, can lead to an attempt 
to share out what has not in fact been produced. On 
the other hand, at a time of rising productivity at 


COMPARISON OF THE SPREAD OF MANUFACTURING INDUSTRY AND POPULATION 




















GREAT BRITAIN U.S.A. 
per cent. per cent. 
No. of Number Number No. of Number Number 
Size Establishments Employed Employed Establishments Employed Employed 
Employing 
up to 49 31,285 787,000 11 per cent. 80,662 1,806,000 13.1 per cent. 
50—99 32: 10,138 710,000 10 per cent. 18,672 1,300,000 9.0 per cent. 
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Area Population 
(sq. miles) 
BRITISH POSSESSIONS 14,435,000 539,870,000 
U.S.A. aba 5% 3,750,000 150,697,000 
U.S.S.R. 8,337,000 194,387,000 


Chart I 
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% Calculated at nett earnings. 
Chart 2 


constant costs, application of the cost of living 
principle could deprive salary and wage earners of 
the benefits of the increase in productivity. (Chart 3) 

In this connection I would like to quote from a 
recent report from the American Department of 
Labour :— 


“It is largely the constant improvement in pro- 
ductive efficiency, as measured by an increasing 
quantity of goods produced per total man employed. 
that now makes possible both cost reduction and high 
wages and has thereby accounted for the raising of 
the American standard of living to its current high 
level. If we are to maintain this standard of living for 
an increasing population, we must continue to im- 
prove the average productivity of our industries. If 
we do not, our experience will parallel that of our 
European neighbours, who have suffered losses in 
their standard of living as their industrial productivity 
failed to increase during the past decade.” 

In Britain today we often hear it said: “If we 
could only get people to work as they did during the 
war—like the pilots in the Battle of Britain, like the 
men at Alamein and Arnhem, like they did after 
Dunkirk—things would be different.” Well, why 
were these high levels of effectiveness achieved ? 
Simply because the environment and the level of 
expectancy aroused great physical, mental, and 
spiritual effort. 

I want to emphasise the importance of environ- 
ment because most of us are affected by our sur- 
roundings and we react to what our colleagues or 
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workmates expect. The prevailing tempo in a 
department or company largely conditions the 
working pace, and conscious recognition of being part 
of a well-organised team operating at high efficiency 
will have a positive influence on productivity. 


Why Measure Productivity ? 


The importance of measuring productivity is now 
fairly clear. In Britain we accept the need to in- 
crease productivity, but high productivity will not be 
achieved unless the targets of expectancy are realistic. 
For productivity, it must be remembered, does not 
mean only the effectiveness of direct labour. It in- 
cludes also the effectiveness of such things as indirect 
labour, machine utilisation, handling and transport of 
materials, administration and management. 

For a number of years many industrial firms have 
used financial records like standard costs, budgetary 
control, monthly, quarterly, and annual accounts. 
to record the effectiveness of operating conditions. 
Statistics have been compiled and used by economists 
to assess relative efficiencies in industry, to forecast 
trends. and to indicate national annual targets. 
Valuable as such records may be, there is needed 
also a way of measuring the effectiveness of each 
industrial function. It is particularly important that 
the method used is such that both the targetsset and 
the measurement achieved are understandable by 
factory managers, foremen, shop stewards, craftsmen. 
and ‘operators. 

Clearly, with no goal posts there can be no goals. 
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REVIEW OF WAGE PAYMENT METHODS 


Monthly or Weekly Payment is the only Method that can give any feeling of a sense of security. 


METHOD OF PAYMENT 


va 





CONDITIONS OF PAYMENT 











cr cr 
Monthly Without carefully Without individual 
: set task performance reports 
With individual 
Time Base Weekly < < performance reports 
With or without 
measured job and 
With carefully | man evaluation 
Hourly set task 
L L s 
( ( Without day guarantee 
Contract J Sub-contract Straight price guarantee 
allotments ; ; : 
| set task Straight piece price 
With or without time 
wage guarantee 
re eee 
Production | Piece Work Individual With time wage guarantee 
Base 2 work gang With set time and quantity 
) set task Rowan system 
Halsey system 
Haynes “ Manit ” 
Bedeaux “ Point ” 
Bonus or Individual a rane : 
Premiums group or team Laas cntt hsragesr on 
L Time Study base 
~ 
Merit Rating—Assessment of ability qualities 
Job Rating—-Assessment of job evaluation 
Service 
Base : Length of service 
Attendance records 
Personal Punctuality records _ 
Rating Suggestion participation 
L L 
( ( 
Set profit target 
By Investment 
Profit d By Contract ; 
Sharing Independent Job profit 
of wages Factory efficiency 
; Company profit 





FAIR DAY’S WORK FOR A FAIR DAY’S PAY 


Labour like capital tends to get what it produces. Wages are paid out of profits from production and merchandising, and 
cannot permanently remain above the point where profit ceases. 


Chart 3 


with no winning post and time recording device there 
can be no measurement of the race. Although 
nationally stated targets may make pretty publicity 
posters and a target for an industry may be good for 
the managers, for the purpose of daily achievement 
the more positive individual mine or factory target is 
needed. 


Yet I wonder what answers we would get if we 
went to the gates of half-a-dozen factories and asked 
some of the employees the following questions :— 

(1) What is your company’s target for production 

this week ? 

(2) What is your department’s or your own indi- 

vidual target for achievement this week ? 





(3) What are the achievements today agains: those 
targets ? 
And if we think that the workpeople or office staff 
in our own factories would be unable to answer these 
questions, how can we expect high productivity from 
them ? 

To desire the mental satisfaction of knowing how 
one is progressing is, after all, only human, and so 
is the satisfaction of knowing that the Supervisor or 
Boss is aware of one’s achievements. This is as true 
of supervisory staff as it is of people employed in the 
office or on the factory floor, and the use of targets 
is a practical recognition of these desires. By setting 
individual, team, and departmental targets and dis- 
playing both the daily requirements and achieve- 
ments, the total results in one particular factory 
reached 99.6 per cent. of the production schedule 
over the year of 1951. 


Some Applications of Productivity Measurement 


In London, in November, 1948, as a result of a 
one-day Conference held to consider what con- 
tribution the Production Engineer and the Cost 
Accountant could make to meet the need for greater 
productivity, a Joint Committee of the Institution 
of Production Engineers and the Institute of Cost 
and Works Accountants was formed. The objects of 
this Joint Committee were :— 


(a) to devise the best means of measuring com- 
parative productivity, and 


(b) to devise ways of applying these methods for 
the purpose of increasing productivity. 


One of the Committee’s principal tasks has been 
to illustrate by example the advantages of a standard 
of measurement that could be used to compare pro- 
ductivity within given industries, between factories, 
offices and departments. From management’s point 
of view such a standard of measurement had to be 
comprehensible to departmental supervisors and 
applicable in the office and on the factory floor. 

Many manufacturing companies have their own 
standards and measure their effectiveness against 
previous manufacturing costs, factory costs, or a 
standard cost, but these standards often refer to a 
finished product and cannot readily be used for 
comparing the efficiency of different departments, 
nor can they be used for inter-firm or inter-industry 
comparison. Any two companies may be manufac- 
turing to meet entirely different markets, while their 
ratio of manufactured or bought-out parts will vary. 


Process Assessment 


But although comparative assessment of produc- 
tivity on the basis of a product is often impossible, it 
is possible to compare productivity on the basis of 
processes. For instance, the process of automatic 
machine turning is comparable in many organisa- 
tions; the processes of diecasting and plastic moulding 
can also be compared where applicable. Internal 
transport and stores receiving and issuing are com- 
mon to many companies, and blue printing and 
typing are comparable over the whole range of 
industries. (Chart 4) 
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This concentration on processes and components, 
rather than on products, is more in keeping with the 
activities of departmental supervisors and foremen 
and is more easily understood by them. Over the 
past three years, therefore, this aspect of productivity 
assessment has undergone considerable investigation, 
and several sub-committees of the Institution of 
Production Engineers and the Institute of Cost and 
Works Accountants have issued Reports on process 
comparison. 

The work carried out to date has been under four 
main headings :— 

1. Time Standards. 
2. Machine Utilisation. 
3. Office Efficiency. 


4. Presentation of Cost Information. 


Time Standards 


Early investigations proved that manufacturing 
costs or piece work prices are not satisfactory as 
standards of measurement. Time Study standards, 
on the other hand, were shown to be the most 
suitable. The suitability of time is appreciated when 
it is realised that a unit of time is a universally 
accepted standard, making possible even international 
comparisons. So that time standards can be effec- 
tively used to measure and compare productivity, our 
basic conceptions of Time Study must be defined and 
we must have agreed practices and procedures. 
(Charts 5a, 5b) 

In many instances, Time Study rates are used not 
as a standard of measurement but as a basis for some 
payment by results scheme. The Committee found 
that in these circumstances the basic time for doing the 
job was often so loaded with allowances that it was 
useless for comparative measurement. Moreover, 
where these Time Study rates had been in existence 
for long periods they no longer represented the work 
content of the job, but were simply records of what 
had been done rather than what could be done. 
(Chart 6) 

Perhaps industrial management has introduced 
too much “ padding” to Time Study standards to 
bolster up wages to an attractive level, instead of 
using Time Study to set a high standard of expectancy 
as the incentive to reward for increased productivity. 
Nevertheless, it was found that with those companies 
using Time Study standards, a considerable degree of 
internal measurement of productivity was being 
achieved. Action on the recommendations contained 
in the Interim Report on the Measurement of 
Productivity, issued in December, 1949, could make 
inter-factory and industry comparison of productivity 
effective. 


Machine Utilisation 


Another aspect of productivity soon brought to 
light by the Committee’s investigations was the 
question of plant utilisation. The extent to which 
the capital equipment is actually used can be a major 
factor in the level of productivity. There is, of course, 
need for a simple and accepted method of measuring 
and presenting machine utilisation efficiency. A 
survey made it clear that in general the standard of 
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THE ESSENTIAL FUNCTIONS OF TIME MEASUREMENT 


Function : To be responsible for providing a standard of measurement for all functions—to apply these time 
standards—to investigate and report on the results measured. 


In order to carry out these essential duties it is important that the Time Study Department embraces two principles :— 


1. 


2. 


(1) It must be built up on solid and known foundations. 
(2) It must inspire unquestionable confidence from those who will measure by it and those who will be measured. 


It must be built up on a solid foundation 

Standard of impartial judgment—unbiased and without fear or favour. 

Upheld by Management and Company poiicy. 

Methods used must be unquestionable—open and consistent. 

Personnel should be correctly selected and with the right attitude of mind. 

Training to analyse, investigate and seek the facts. 

Provide a unit standard of measurement. 

Use the standard of measurement as a financial incentive to direct workers only when all other functions are efficient. 


It must inspire unquestionable confidence 

Provide a standard of measurement which all will respect in spite of other inconsistencies. 

To be relied on by those who measure by it and those who are measured with it. 

It must never be used to exploit and speed up direct operators. 

Both management and workpeople must appreciate its interpretations and limitations. 

Method used must be understood by all and not cloaked in complications and mystery. 

Must respect and make use of the assistance and knowledge of other departments and individuals. 


Ideal : A recognised National standard of procedure for investigating and recording efficiency—and a unit of 
quantitive measurement. 


Chart 5(a) 





TIME STANDARDS AS A MANAGEMENT TOOL OF MEASUREMENT 


The application of Time Standards in setting targets of expectancy and measuring actual achievements can be applied to 
four main production functions : 


FUNCTION 








APPLICATION MEASUREMENT 
[ Tendering and Estimating [ Grade and number of operators 
Direct Production Labour 4 Grade and number of craftsmen 
Indirect Production Labour Grade and number of technicians 
Service Department Staff [ 
CALCULATIONS 
FOR 1 ‘ ‘ if ; 
PRODUCTION | Building Capacity | Floor space requirements 
; ’ Machine and process classification 
Equipment Capacity | Machine capacity and commitments 
< L 
if 
Tooling programme 
' Batch quantities 
Delivery date commitments Process routing _ 
PLANNING Manufacturing programme Operation planning 
FOR 4 l 
PRODUCTION 
Production Control Machine work loading 
L } Labour work loading 


Methods Study 


MANUFACTURING 
EFFICIENCY 


Investigation 


—o OO OO —_——___—__—__—_, 


COST CONTROL Factory Costs 


——— —™! 


Manufacturing Costs 


l Service Department loading 


Operator training efficiency 
Tool and gauge efficiency 

<4 Motion and operation efficiency 
| Safety effectiveness 

L Quality and Inspection control 
f 

| 

| 
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Machine utilisation 
Non-productive time 
Heating and lighting efficiency 
Service Department effectiveness 
Scrap and re-operation 
f 


Production Service costs 
Budgeted costs 
| Material standard costs 
| Capital investment 


Direct labour standard costs 


Chart 5(b) 


plant utilisation in British industry is very low—often 
in the region of only 40 per cent. Low utilisation 
may be at the root of our inheritance of old mills and 
obsolete factory machinery, and our lack of invest- 
ment in modern productive equipment. 

The maximum time for which a machine can be 
available for production is twenty-four hours a day 
for seven days a week, but except for industries 
working on a continuous process, comparisons based 
on this maximum would be unrealistic. However, 
where the capital investment is high, two and three 
shift working contributes to lower costs and higher 
productivity. High labour and supervision costs are 
more than offset by the savings in general overheads. 

It is reasonable to expect that where any one 
piece of equipment has involved an investment of 
£5,000, the machine utilisation should be calculated 
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against a total of 100 available hours a week. In 
the Joint Committee’s Report published in 
September, 1951, under the title ‘““ Measurement of 
Productivity—Applications and Limitations ”, recom- 
mendations are put forward on the ways and means 
of setting standards and measuring the effectiveness 
of machine utilisation. (Charts 7 (a) and 7 (b) ) 


Office Efficiency 


In far too many companies, the offices are looked 
upon as necessary evils and are classified under that 
dark cloak of “indirects”. I much prefer to look 
on office organisations, not as inefficient indispens- 
ables, but as production service departments. In 
fact, the office of even a batch production factory or 
a jobbing shop often has a routine procedure that can 
be laid out on a real flow line basis. Perhaps we in 











industry have built too many totally enclosed * hole in 
the corner’ private offices and water-tight office 
departments, instead of laying out our offices in the 
sequence of operations to a planned work flow with 
no partitions and barriers. It is easy to pay too much 
attention to office systems and too little to the people 
and to the conditions that will make the system work 
effectively. 

As the necessary office work is equally as important 
and just as much a production cost as the machine 
shop operations, increased productivity in office 
processes is essential. Progressive office managers 
have taken advantage of mechanisation and modern 
equipment and while these have often increased pro- 
duction in offices, there are unlimited opportunities 
to increase both individual office worker output and 
office machine utilisation. 

If the process of typing—the most common of 
office jobs—is examined, it will be found that the 
actual “ machining time ” is about 40 per cent. of the 
“floor to floor” time. This state of affairs applies 
equally to the operation of most other office 
machinery. As Production Engineers, we know that 
the element that produces is the machining time and 
that if we increase the ratio of machining time to 
total time, we increase productivity. 

Chart 6 


THE TIME STUDY INGREDIENT OF AN INCENTIVE SCHEME 
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Minutes and seconds recorded from 
stop-watch observations of the 
work content 


AVERAGE RECORDED TIME 











BY HOW MUCH DO YOUR INCENTIVE SCHEME STANDARDS VARY 
FROM THE AVERAGE RECORDED TIME? 


As a result of a recent investigation of all the 
printed forms in a certain company — which 
incidentally, considered that its paper work was 
reasonably efficient—the following decisions were 
taken :- 

(a) 9 per cent. of its printed forms were deleted, and 

(b) 12 per cent. of its printed forms were modified. 

The modification included bringing the forms 
up-to-date to meet present requirements and re- 
designing them to conform with the spacing and 
line-up of the typewriters in current use. The total 
saving in cost was calculated at £4,500 per annum 
—which indicates what can be achieved in increasing 
productivity in the office. 


Presentation of Cost Information 


Another aspect of sneasuring and comparing 
productivity, particularly in relation to indirect or 
production service efficiency and costs, was found to 
be the recording and presentation of information at 
supervisory level. When budgeted overhead costs 
are broken down to standard items (such as heating, 
lighting, cutting tools, lubricants, etc.) that the fore- 
man can understand and compare, quite amazing 
improvements can be achieved. 

In deciding the type of information to be presented 
and the form it is to take, the two points that have 
to be considered are the level at which the inform- 
ation is to be presented and the purpose the 
information is intended to serve. Such reports should 
show the actual attainment within a specified period, 
the comparison of the attainment with a fixed 
standard and an analysis and explanation of the 
variance from standard. It is imperative, in deciding 
upon the manner in which the reports shall be 
presented, to seek the advice and co-operation of the 
foreman or supervisor. He must also be consulted— 
and agreement must be reached—on the standards 
against which he will be judged. Any report of a 
supervisor’s or foreman’s department must deal only 
with those things that he can control or influence. 

Those responsible for compiling the report of 
attainment against the set standard should always be 
in direct touch with the recipient of the informa- 
tion, so that the activities under review can be fully 
discussed, and so that the user of the information 
can be fully conversant with the meaning and 
significance of the facts revealed. Supervisors and 
foremen should receive the reports about matters 
under their supervision and control before the same 
information is submitted to their top management. 

Wherever possible, information in the reports 
should be presented in the form of charts or graphs, 
tabular statements and also in narrative form. It is 
important to ensure that the report is addressed to an 
individual and that it refers to him by name, and 
not merely to a departmental number or definition. 
Similarly, the names of persons to whom copies of 
the report have been circulated should also be in- 
cluded. Industrial management should never be 
accused of issuing post mortem reports rather than 
current information. With reports more than any- 
thing else it is easy to make them complicated and 
so difficult to make them simple. (Chart 8) 
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DIECAST DEPARTMENT 
REED-PRENTICE (TYPE 3G) MACHINE UTILISATION FOR W/E: 13.7.52 
ONE MACHINE 


CHART 7 (a) 














In Operation Good Parts 66./5* 








Cleaning M/cn. 4.75%, 
No Die & Tryout .747 
No Operator |.58° 


Set-up 4.70%, 


M.cn. Repair 14.66% In Operation Scrap Parts 4.82% 














Die Repair 2.60° 

Description Hrs. Percentage 

| Cleaning Machine 6.04 475 
| No Die & Tryout 4 74 
| No Operator 2.00 1.58 
| Set-up 6.00 4.70 
Machine Repair 18.62 14.66 

| Die Repair 3.30 2.60 
| Im Operation Scrap Parts 6.00 482 
In Operation Good Parts 84.10 66.15 
L 127.00 100.00 











It may be thought that I have drawn a long bow 
by including in the measurement of productivity the 
question of the presentation of cost information. I 
have been substantial—as the accompanying chart 
achieved through the improvement of this factor 
have been substantial—as the accompanying charts 
will indicate. It is also significant that the Report 
of the Joint Committee entitled “ Measurement of 
Productivity—Applications and Limitations” pays 
considerable attention to this subject. 


Work Study as a Basis for the Measurement of 
Productivity 


For the past eighteen months, a team of the Joint 
Committee has been carrying out investigations and 
preparing a Report on the use of Work Study as a 
basis for the measurement of productivity. 

Quite early in its investigations the team was 
confronted with problems concerning the scope of its 
enquiry and the terminology in use in industry. 
Originally set up to devise a system of training for 
Time Study as a factor in measuring and improving 
productivity, it became clear that “Time Study” 
inadequately described the range of activities re- 
quired to be covered by the investigations. Work 
Study, on the other hand, which has wider applica- 
tions than those connected with payment by result 
schemes, and the introduction of which in a company 
will help Production Engineers and Cost Account- 
ants build up accurate figures of production costs in 
labour and finance, more accurately described the 
subject to be studied. The main function of Work 
Study is to improve design, methods and operating 
conditions and to determine work standards. Design, 
methods, and conditions include not only designing 
for production and detailed processes, but also the 
quality of the product, the training of workpeople, 
the flow of material and all the factors that influence 
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No Die & Tryout 54%, 





CHART 7 (b) 
DIECAST DEPARTMENT 
SUMMARY OF MACHINE UTILISATION FOR W/E: 13.7.52 








16 MACHINES 






In opn. Good Parts 60.50%, 








Cleaning 3.10% 










No Operator 5.35%, 


Machine Repair 13.21% 

















Description Hrs. Percentage 
Cleaning 60.49 3.10 
No Die & Tryout 10.58 54 
No Operator 104.25 5.35 
Machine Repair 257.80 13.21 
Set-up 90.60 4.65 
Die Repair 122.63 6.25 
In Operation Scrap Parts 123.15 6.40 
In Operation Good Parts 1187.00 60.50 

° 1956.50 100.00 





UTILISATION STANDARD = 112} Hours per Machine * 
per week. 


* Average of 9.75 hours Overtime per Machine. 
Issued by :—W. G. Neill (S. Baker.) 


eutput, equipment, manpower and costs. In fact 
Work Study embraces :- 

1. Methods Study, 

2. Motion Study, 

3. Time Study or Work Measurement, 

4. Job Evaluation. 

Often Time Study has involved little more than 
speed and effort measurement with a certain amount 
of method re-arrangement, being restricted to what 
could be achieved by visual observation on the job 
concerned. The emphasis has been on assessing 
speed and effort for the purpose of fixing a rate for 
an incentive scheme. Generally speaking, moreover, 
where work has not been time studied for this pur- 
pose, practically nothing has been done either to 
improve methods or conditions. 

Normally, Time Study Engineers’ assignments 
concern jobs already established and operating. This 
means that their efforts are devoted to correcting 
existing conditions. Where Work Study is first intro- 
duced into a company this procedure is, of course, 
inevitable. But the greatest contribution to increasing 
productivity will be made only when qualified engi- 
neers apply Work Study techniques at the stage where 
designs and plans for new developments are being 
formulated. The fundamental basis of all sound 
engineering economics has its foundation in the 
design of the product ; in fact the drawing board is 
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DIRECT LABOUR HOURS 
DEPARTMENTAL EFFICIENCY 
FEBRUARY, 1952 


per cent. 
Efficiency Efficiency 
against Rise/Fall 
Supervisor Dept. No. Standard January—100 
Mr. Smith 13 06 Tubes ao 100.3 112.6 
Mr. Jones ied 11 Diecasting 94.9 100.7 
Mr. Robinson we, 13 Fettling 100.4 109.0 
Mr. Smith i 14 Bakelite 95.6 98.1 
Mr. Brown ek 15 Grinders 100.5 103.7 
19 Capstans 
43 Drills 

Mr. Wilson am 20 Presses 94.4 100.0 
Mr. Kent aes 21 Enamel... iat 92.7 100.1 
Mr. Creme a 22 ist Floor Assembly . ace 99.0 107.2 
Mr. Sanders oa 24 Automatics a 100.9 101.3 
Mr. Kent ae 25 Polishing 99.2 99.1 
Mr. Dean bare 26 Plating wake on 94.5 94.9 
Mr. Parker see 27 Bags, Brushes and Cartons... 102.3 108.1 
Mr. Bailey one 28 C. Tool Assembly ... a 103.2 110.8 

Mr. Hutchinson ... 42 Electric Polisher... om 89.3 99.8 - 
Mr. Baker ses 44 Armatures : 98.7 107.5 
Mr. Howard we 47 402 Assembly 97.9 109.4 
Copies to; Sir A.B., H. J. K., L.M.S., S.T., W.B., O.M.H., 97.1 103.9 
D. KR. W..) P: G. J. -——- — 

Chart 8 


the cradle of production costs. I would venture to 
go so far as to state that unless the design of a 
product is efficient from both the functioning and 
production points of view, then no matter how 
perfect the factors of manufacturing are, the product 
will not be an economic proposition. Superiority in 
design of the product, machine tool, jig or fixture 
will usually outclass all other factors. Therefore the 
application of Work Study at the design stage of the 
component, the jig or tool, the machine tool or 
simple fixture is the best insurance for increasing 


productivity. (Charts 9 and 10) 


Training for Work Study 


Both in this paper and in the Measurement of 
Productivity Reports, reference has been made to the 
term “standard of measurement.” In fact, once a 
standard of measurement has been arrived at and 
accepted, standards of expectancy can be set up, 
achievements against the target recorded and 
productivity attainments can be compared. The 
problem is to arrive at and define the standard. 


Everyone in industry has heard of “loose” and 
“tight” standards and many of us have experienced 
them. Both extremes can be detrimental to produc- 
tivity. For example, incorrect standards can result 
in delivery dates not being maintained, because the 
complete work-load was under-estimated. Or, to 
take another example, the excessive purchase of plant 
can result from inaccurate assessment of the machine 
loading or machine utilisation. Therefore, more 
attention must be given to methods by which a 
standard time and performance can be assessed. 
This almost wholly depends on the training and skill 
of the person whose job of work it is to set the 
standards of measurement. 
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The adequate provision of the 
right kind of training for Work 
Study is a matter of considerable 
importance to industry. Many pro- 
gressive companies have already set 
up their own Work Study courses 
for top managers, supervisors, shop 
stewards and craftsmen. But more 
widespread facilities and a com- 
monly accepted system of training 
depend on the support of industrial 
managements. Once top managers 
are convinced of the value of the 
applicataion of Work Study in their 
own organisations by being conver- 
sant with its practice, understand- 
ing its application and appreciating 
its use as a tool of management, a 


scheme of training on a _ national oom 
scale becomes practicable. “ne 
A Report on this whole subject of a0 
the application of, and training for, me 
Work Study for the purpose of pri 
measuring productivity has just been — 
published by the Joint Committee. Tie 
2) tea 
Conclusions on 
One of the Joint Committee’s i 
Reports says this of the problem of ee 
raising productivity : susp 
“In some ways industrial produc- 
tivity is like the health of the 
nation; both are affected by a Ei 
variety of different influences. It 2? te0 
would be difficult even for the 
medical profession to attribute to a bas 


single cause an improvement in the 
nation’s health, and in much the 
same way it is almost impossible to = 
stipulate that an improvement in 
any one of the many factors con- 
cerned in industrial production will 
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With this I think we would 
all agree, but on the other hand Chart 10 


we, as Production Engineers and 

Cost Accountants, know _ that 

productivity can be improved 

substantially by concentrating on a number of 
separate factors, some of which I have outlined in 
this review. I am convinced, however, that the one 
thing that will make an increase in productivity 
possible, is a standard of measurement by which 
targets of expectancy can be set and against which 
results can be compared. I am equally convinced 
that there is no one system of measurement that is 
applicable to all the factors and conditions of produc- 
tion; in fact, a type of measurement applied in one 
industry will probably be useless in another. Yet 
even where the standard of measurement used is far 
from being scientifically perfect, if, as a result of 
applying that standard, remedial action is taken, the 
improvement in productivity could be both imme- 
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diate and lasting. 

As an example of the results that have been 
achieved by applying standards of measurement to 
a number of different factors involved in productive 
efficiency, I can illustrate that in one factory it has 
been possible to show a progressive increase in pro- 
ductivity of 30 per cent. per annum for the past four 
years. I would make it quite clear that this achieve- 
ment has not been the result of any single factor, 
but of the considerable concentration on different 
factors throughout the whole organisation with 
standards of expectancy, from those set by the 
Chairman of the Company down to the targets set 
by the foreman in the shop, operating throughout. 
(Charts 11 and 12) 
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The main headings under which this improvement 
in productivity can be allocated are as follows :— 


5 
a 
3 
4 
3 


per cent. 
Product Design 7 “xs es 25 
Utilisation of Material... _ 15 
Capital Investment in Plant wi 20 
Improved Tooling and Methods ... 15 
Improved Floor Layout & Material 
Handling ... i wi ve 12 
Training of Staff—Aptitude and 
Effort =i 3. sis bed 13 
100 


The programme of improvement also resulted in 
productivity per square foot of floor space being in- 
creased by 45 per cent. Moreover, the combined cost 
of scrap and re-operation was reduced to 1.5 per 
cent. of the direct factory cost. 


This experience suggests that it seems reasonable to 
suppose that in British industry as a whole, a pro- 
gressive increase in productivity of 10 per cent. per 
annum is possible. At this rate, productivity in 
Britain could equal that in America in ten years. 


What an invigorating standard of expectancy this 


makes for every Production Engineer and Cost 
Accountant ! 
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DISCUSSION 


The following comments on Mr. Dyson’s paper have been received : 


From Mr. C, E. A. GRIFFIN, O.B.E., M.I.Prod.E., Divisional 
Works Manager, S. Smith & Sons (England) Ltd., 
Cricklewood. 

Mr. Dyson very appropriately deals with the effect- 
iveness of what we call the non-producing or indirect 
functions. Since we are all part of the producing 
effort, and the cost of each function finds its way 
ultimately somewhere in total costs, it would be 
better if we had a more suitable term for this side of 
our production effort. 

It is interesting to note his constructive comments 
in this connection, since emphasis is so often on the 
effectiveness of the direct producing units. So much 
study has been made of the effectiveness of the direct 
effort and by comparison, so little on the indirect 
side, that it seems we are not fully measuring 
productivity until we are able to check the effective- 
ness in both fields to approximately the same degree, 
particularly in the scope of motion economy. 

Industry as a whole, by which I mean all ranks 
within industry, seems slow to appreciate fully the 
fact that the cost of all consumables and all ancillary 
operations, is just as much part of actual costs as the 
wages paid to the worker at the bench or machine. 

During recent years industry has spent large sums 
on devices to increase efficiency at the bench or 
machine, while trying at the same time to reduce or 
eliminate fatigue; trying, as Mr. Dyson says, “to 
make two ears of corn grow where only one grew 
before”; trying also to offset some of the cost of 
higher money wages, greater security and more 
leisure, which we as a nation have been trying to get 
all at once. Truly this is a task of considerable 
magnitude, which surely should be shared by all. 

A study of motion economy alone in the whole 
field of indirects, involving much iess capital expense, 
would level up the effectiveness of the indirects to 
something near the ratio of the measured directs, 
and thus make its effective contribution to the whole. 

Thus it becomes clear that the recommendation in 
Mr. Dyson’s paper under the heading, “Presentation 
of Cost Information”’, is an indispensable step towards 
creating a total cost-conscious attitude of mind at 
supervisory shop level. 

It is certainly true, as Mr. Dyson states also, that 
amazing results can be achieved by the presentation 
of accounting information in understandable terms, 
on a budgetary basis at foreman level, giving each 
Departmental Head the responsibility of his own 
“departmental housekeeping”’. 

When we have all applied the same scientific and 
enquiring attitude of mind to all functions of the 
industry with which we are engaged; when we look 
upon all ancillary operations as part of the flow 
lines; when supervision at all levels uses all the 
classes of labour within its control to effective 
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optimum; when the Accountant teams up on the 
factory floor; then it seems we shall be on our way 
to gain the greatest productivity from all our 
resources, and will certainly be in a better position to 
measure the effort as a whole. 


Mr. Dyson’s Reply : 


“ Mr. Griffin has particularly commented on my 
frequent reference to what are normally called “ in- 
direct” or non-productive departments. When one 
reads the article in the August Westminster 
Bank Review, the importance of realising that con- 
siderably more attention should be focused on the 
non-direct side of industry becomes significant. In 
this article Professor G. C. Allen has occasion to refer 
to Britain’s industrial production and states that the 
probable increase in output per man _ between 
1938-51 was between 12 per cent. and 15 per cent., 
but that statistics recently issued indicate that in this 
same period Great Britain’s clerical force had risen 
by 850,000. 

“Another important factor is that companies 
operating job or batch production on their actual 
product may have a much wider opportunity of 
applying Work Study to their technical and office 
departments than to their manufacturing depart- 
ments.” 


From: Mr. B. G. L. JACKMAN, M.LProd.E., Works 
Director, British Heat Resisting Glass Co., Bilston, 
Staffs. 

As a member who has consistently urged the widen- 
ing of the Institution’s activities, and one who has seen 
personally the vast scope for skilled professional 
engineers and scientists in the organisation of the 
chemical, ceramic and glass industries, I welcome 
very strongly the general tone and breadth of this 
paper, which is in no wise limited to the narrow 

conception of production engineering. 

The paper serves to lift our eyes from our own 
day-to-day problems to the broader horizons of 
national and international productivity, and sets a 
stimulating target for British industry in its efforts 
to overtake and better the rate of productivity 
increase at present operating in the United States. 
At the same time, it clearly shows that such a national 
trend can only be the sum of many hundreds of 
thousands of small individual contributory instances, 
many of them costing nothing in capital re-equipment. 

The details given of the sizes of industrial firms and 
their employees in both American and British 
industry, show how closely the relative pattern 
remains and leads me to criticise in one respect the 
points made by Mr. Dyson on the rate of produc- 
tivity increase. Surely, if Britain can increase 
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productivity by 10% per annum (and in many cases 
I am sure it can), it is logical to assume that the 
Americans with a similar structure and proportion 
of large and small firms can do the same if the spur is 
there. To my mind we shall only catch up by 1962 
as a nation, if the Americans become self-satisfied 
and complacent—from my own experience a most 
unlikely eventuality. I think that for far-sightedness, 
intelligence and integrity, British industrial manage- 
ment at director and technical executive level is 
superior to that in any other part of the world, but 
the application of techniques and processes and the 
necessary attitude of mind to get on with the job are 
sometimes lacking. They must never be lacking if 
we are to win through individually and nationally, 
and the measurement of productivity in all its aspects 
is a tool or a series of tools to help stimulate ideas and 
thought, and analyse problems and then by synthesis 
to build up, in due course, the solutions and 
improvements in the application of those techniques. 
Much attention has been focused recently on the 
first two of Mr. Dyson’s four points on Productivity 
Measurement—namely Time Standards and Machine 
Utilisation, to which I would add a third not men- 
tioned, namely—Material Utilisation, but far too 
little time has been spent in considering the problems 
of office efficiency, which is largely non-existent in 
many industrial undertakings, and the presentation 
of cost information in understandable form at depart- 
mental and operator level. Mr. Dyson does well to 
focus attention on these points and I would conclude 
this brief contribution with a plea to all directors 
and managers to study very seriously all the psycho- 
logical and detailed aspects of indirect personnel, 
including executive officers, and thereby ensure that 
every single person from the shop floor downwards 
(I consider the shop floor senior to most administrative 
and office departments) knows their own and the 
Company’s targets, in order to contribute in full and 
equal measure to the achievement of same. 
In 1763 Dr. Johnson remarked to Boswell :— 
“that experience built upon the discoveries of a 
great many minds was always of greater weight 
than the mere workings of one mind, which can 
do little of itself.” 
How true is that remark today, nearly 200 years 
later, and what dividends will result if the realisation 
of this truth is kept uppermost in the minds of all 
people involved in industrial management today and 
actions taken accordingly. 


From: Professor J. V. CONNOLLY, B.E., F.R.Ae.S., 
M.LProd.E., College of Aeronautics, Cranfield. 

Many of my readers will remember the days in 
which their struggle with the calculus was aided—at 
any rate, given a new lease of life and inspiration—by 
the little book, ““Calculus Made Easy”, written by the 
mysterious figure, Sylvanus P. Thompson. All his 
- words of wisdom have passed away save only his 


NOTE: Comment is invited on papers published in the Journal. 


ancient Simian proverb: ‘“‘What one fool can do, 
another can’. That is doubtless what Mr. Dyson 
means by “expectancy”. 

I hope that the word itself does not gain acceptance 
just as sincerely as I hope the idea behind it does. 
As to the word—standard of performance is sanctified 
by some sound usage and also sounds a little more 
scientific ! May we not stick to it? 

The soundness of the diagnosis that productivity 
is a “state of mind” rests on this fundamental idea 
of a standard or a target. It is extraordinary that in 
the days when we are able to discuss whether a horse 
has a chance of winning the 3.30 with g stone 2 
pounds “‘up”’, or whether a runner will beat 10 seconds 
for the hundred metres, we are quite vague as to the 
man-hours we can afford to do most jobs. We have 
our standards precisely fixed for our sports, but not 
for our survival as a competitive nation. 

The problem of setting a standard purely for 
operations is still severe, even if we confine ourselves 
to one class of industry. . 

Inter-industry and international comparisons arg 
correspondingly difficult; they are, however, still 
worth attempting. 

They show that on global figures there is a ratio of 
two to one in favour of the Americans and this means 
that this same ratio exists between the best perform- 
ances here and the less competent ones. We can 
show that in the good organisations that have set 
proper targets, and provided the means to attain 
them, performances (however measured) are equal to 
those attained across the Atlantic. 

One of the great complications in making compari- 
sons is the profound effect of quantity, particularly 
the continual repetition or cumulative quantity. It 
has been discovered that the exponential law for 
reduction of man-hours with numbers produced— 
first predicted by T. P. Wright in 1936 for aircraft 
and engines—applies well to a large range of other 
products. Space does not permit full discussion of 
this phenomenon; briefly expressed by the simpli- 
fication “‘each”’ doubling of the cumulative quantity 
reduces the man-hours by 20°%,—sometimes called 
the 80% law for this reason. 

It is clear that if we neglect the previous productive 
history or predict ahead without having proper regard 
for this possibility, considerable errors are likely. This 
reduction alone demands that we should embrace 
the basic philosophy of setting continually higher 
standards, “‘expectancies” or targets. Failure to do 
this is not even equivalent to maintaining present 
productive effort. 

Mr. Dyson’s paper is an important addition to the 
literature of productivity and requires much study and 
deep consideration. 

It is hardly a question that we should aim for the 
10% increase shown in Chart 12; we have got to get 
this. Since many reliable Work Study measurements 
have given an average rating of about 40 to industry, 
it is quite a reasonable target. 


Contributions, which should be 


brief and to the point, should be addressed to the Editor, 36, Portman Square, London, W.1. 
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THE ADVENT OF AUTOMATIC TRANSFER 
MACHINES AND MECHANISMS 


by FRANK G. WOOLLARD, s.3B.£., M.I.MECH.E., M.I.PROD.E., M.S.A.E. 


Presented to the Birmingham Section of the Institution on 17th December, 1952 





Mr. Woollard has been concerned for many years with the development 
of flow production methods in the automobile industry. Following his 
apprenticeship to the Chief Mechanical Engineer of the London and South 
Western Railway, when he worked on the design and manufacture of steam 
rail cars and buses, he joined a firm of car component manufacturers as Chief 


* Draughtsman, eventually becoming Assistant Managing Director. 


In 1923, he joined the Engines Branch of Morris Motors Ltd., as Director 
and General Manager, and accepted his present appointment as Director of 
two of the Companies in the BIRMID Industries Group in 1936. 

Mr. Woollard was President of the Institution of Automobile Engineers 
at the time of its amalgamation in 1947 with the Institution of Mechanical 
Engineers, and became first Chairman of the Automobile Division of that 
body. He is at present Chairman of Council of the Zinc Alloy Die Casters 
Association, a member of the Executive Committee of the Aluminium 
Development Association, Chairman of the Road and Rail Transport Asso- 





F. G. Woollard, M.B.E. 


ciation and also of the Mining Sub-Committees of that Association. 


PART I. 


$i coming of the automatic transfer machine is 
in the nature of a major revolution in method, 
but never was so important a change made with such 
a small flourish of trumpets. It is true that the tech- 
nical press have faithfully reported progress, but in 
that modest fashion that prevails in such circles, 
while the lay press have paid no attention at all to 
the possibilities that are opening before us. Should 
this appear extravagant, it must be remembered that 
automatic transfer machines and mechanisms are 
the flowering of the flow production system—that 
handmaiden of mass production—which has done so 
much to provide and increase the amenities of 
civilised life. This paper is an attempt to sum up 
the present situation in regard to these machines and 
mechanisms and to forecast the probable future for 
this new development. 

Admittedly the role of prophet is dangerous but, 
since the author has no interest to serve—save an 
insatiable curiosity about methods in which manage- 
ment and mechanism go hand in hand—it occurred 
to him that it might profit British industry to have 
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someone, who could not suffer for his opinions, 
explore—in a philosophic manner—the remoter 
possibilities of self-operating machinery when carried 
to its logical conclusion. 

All the makers of end products that are made in any 
considerable quantity must be interested in auto- 
matism applied to production; but most of them— 
even those who have embarked on this new venture— 
are somewhat dubious of the outcome. That is to 
say that, while acknowledging the technical possibili- 
ties, they are doubtful whether such methods are 
economically justifiable. The author trusts that the 
discussion on the paper will bring out both the hopes 
and the fears, so to throw a searching beam into the 
future of the automatic transfer machine and all that 
it entails. 

It is not proposed to go into any great detail about 
the mechanism. That can be obtained from the 
references provided, but it is desirable to glance at 
the history of the development in order to appreciate 
how far we have come and in what direction we are 


going. 











The automatic transfer machine—as we now know 
it—grew out of the flow production techniques which 
have been current for rather more than thirty years 
past. Flow production which is, of course, a particu- 
lar aspect of mass production, had been a routine for 
several industries for many years before it was applied 
to end products based on engineering practice. These 
industries however were dealing with products that 
flow easily—those that were liquid or fluid. In the 
former were such things as oils, beverages, emulsions; 
among the latter were coal products, seeds, flours, 
preserves, etc. Textiles, newsprint, rolled and ex- 
truded metals, steel rails also lent themselves readily 
to flow manipulation. 

Engineering products, unlike these, do not flow 
easily because of their hard unyielding nature; the 
varying and frequently awkward shapes of the com- 
ponents; the divergent character of the operations 
to be performed and the accuracy that is required in 
most engineering operations. Therefore, when engin- 
eering components were required in small quantities 


they were made in batches and travelled in to the ~ 


view room for inspection between each operation. 


A Logical Development 


When the output of automobiles became consider- 
able, the logical development of mounting the chassis 
on the axles and so making it mobile was a neat 
solution of an assembly problem. It was only a step 
from this to the assembly of cars on a conveyor belt 
and the assembly of components followed suit. 

With the growth of output, it was seen that if the 
machines were placed in order of the operations they 
had to perform, a considerable saving of transport 
and of work in progress would result. Again a short 
step introduced the slide—the roller track; the belt 
and pendulum conveyor followed. Thus the stage 
was set for the transfer machine. 

Transfer mechanism had also been known for some 
time in connection with some of the easy flowing 
processes. One, only, must suffice for this brief 
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review. It was introduced some fifty odd years ago 
and was known as the Livingstone-Richards Auto- 
Mailing machine. When the author first saw this 
fascinating piece of mechanism it was folding, 
wrapping, gumming, sealing, addressing, franking 
(with stamps) and sorting for mail bags copies of 
The Saturday Evening Post. The magazines were 
stacked at one end of the machine and the mail bags 
were removed at the other; meanwhile no hand 
touched the magazines, the wrappers or the stamps 
during the whole process. This, it must be admitted, 
is more in the nature of a simple automatic assembly 
than of automatic machining. 

The author’s first acquaintance with large scale 
repetition machining in continuous demand was at 
Morris Engines (Coventry) Ltd., later to become the 
Engines Branch of Morris Motors Ltd. This was in 
He had previously been speculating 
on the possibility of using a common frame to carry 
a number of machine heads for carrying out a series 
of operations. There were obvious advantages to-be 
gained if this could be done. This was mentioned 
to Mr. Herbert Taylor (then Chief Engineer of 
Morris Engines) who referred to a paper that he had 
given some months earlier to the Institution of Produc- 
tion Engineers under the modest title of “Factory 
Planning”.(A) From this conversation a hand 
transfer machine for the production of cylinder 
blocks was born. This ambitious undertaking was 
described at length in a paper by the author entitled 
“Some Notes on British Methods of Continuous 
Production’’.(B) 

The cylinder block machine was 181 feet long, it 
weighed 300 tons and employed 81 motors with an 
aggregate of 267 H.P. The machine had a common 
frame of box section built of cast iron to which, on 
both sides, a continuous table was attached. The 
work piece was moved on this table from fixture to 
fixture and clamped by hand. The operations were 
performed by motor-driven heads which were attached 
to the main frame. There were in all fifty-three 
action stations; these included some hand fitting, 





Fig. 1 


Diagram of a hand transfer machine built for the Engines 
Branch of Morris Motors Ltd., in 1923/4. This was the fore- 
runner of the modern automatic transfer machine. 
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two washing operations and the inspection stations. 
Twenty-seven men only were required to operate this 
group machine and this included the fitters and 
inspectors. It was a 50°, saving in manpower. The 
time taken to machine the cylinder block completely 
—ready for the assembly track—was 224 minutes. 
The bearings were fitted and all studs driven. The 
time cycle was based on a four-minute period. (Fig. 1). 

This group machine was a decided success. 
Machining costs were reduced very considerably 
while the operators received as much or more money 
as they did on their “individual” machines. The 
capital cost was certainly not more than a normal 
line of plant and this special machine outlived the 
engine for which it was designed—a section of it was 
still at work twenty-five years after it was first put 
into commission. 

Following this two other “‘group’’ machines were 
built; one for gear box casings and the other for 
flywheels. These were provided with automatic 
work transfer and self-acting clamping mechanisms. 
The work was loaded, at the end of the machine, into 
a series of fixtures which travelled under the various 
operating heads. After passing through all stages 
the work was removed and the fixtures returned to 
the loading point. All the operations were controlled 
by a camshaft which ran the length of the machine. 
This set the cutting heads in motion and operated the 
movement and clamping of the fixtures. These, 
it would appear, were the first machines to be 
provided with automatic transfer and clamping 
systems. (Fig. 2). 


Revival of Automatic System 


Unfortunately, these mechanisms were over- 
complicated and in particular the electric devices 
were not reliable, so the heads were divided into 
individual machines and the automatic system was 
abandoned, to be revived in the U.S.A. some twenty 
years later. France and this country then followed 
and so to a smaller extent did Germany. We, in 
this country, did not go ahead so quickly as America 
because of our post-war financial position and, of 
course, we have not felt the labour shortage so acutely 
as they have in the U.S. Moreover, we have nothing 
like the home demand to spur our manufacturers to 
the same extent. So, obviously, we need to see 
through the glamour of mechanical achievement to 
the solid economic facts. Nevertheless, there are a 
fair number of automatic transfer machines in this 
country and a number are being built; practically 
all for the automobile industry. 

Let us see how the automatic transfer machine 
differs from the normal automatic or automatic cycle 
machines. These latter, for the most part, operate 
on circular components. In any case the work-piece 
is held in chucks or vices, or in collets or mandrels. 
In due course the work-piece has to be released and 
re-set for the posterior operation; in a few cases this 
is done automatically. The series of operations 
is, of necessity, limited and the method has been 
applied only to simple and usually small components. 
Now in the automatic transfer machines there need 
be no limitations. They can deal with the irregular, 
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bulky, heavy and ungainly components as readily 
as the normal automatic lathe handles the small neat 
circular components. 

If desirable, it would be possible to undertake every 
operation on, say, a cylinder block, head, gear-case 
or similar component on a single automatic transfer 
machine. The number of stations need not be 
limited; the work-piece can travel bare, i.e. without 
a fixture; the work-piece can be presented to the 
tools in any position—square to the machine, at 
right-angles or at any other angle—the work-piece 
can be turned around or over by means of turn-table 
or “roll-over” units. If necessary, the work-piece 
can be loaded as raw material (e.g. castings) at the 
input end and delivered to the assembly line from the 
output end without human intervention. 

It has not been, in this revival, the practice to 
arrange for one automatic transfer machine to do 
every operation on the larger components, but rather 
to arrange for a shorter series of operations to be 
carried out by a number of automatic transfer 
machines interspersed among normal pieces of 
plant. How this is achieved will be dealt with later; 
meanwhile let us examine the methods of moving the 
work-piece from station to station. The automatic 
transfer mechanism is quite simple. It may consist 
of a reciprocating bar fitted at one end with a spring- 
loaded pawl. On the out-stroke, the pawl passes 





The first automatic transfer machine was built for Morris 
Motors Ltd. by James Archdale and Sons Ltd., in 1924/5. It 
was designed to produce complete gear-boxes from the rough 
castings. It operated, transferred, located and clamped the 
work-piece automatically. 








under the work-piece to rise when it is free to do so. 
On the in-stroke, the pawl carries the work-piece to 
the operating position. There may be one or more 
bars according to the size of the work-piece and the 
necessity of ensuring a proper presentation. Some 
of the Archdale machines have a chain mounted on 
two sprocket wheels. These rotate to give the 
out-stroke and in-stroke. The pawl lies neatly 
within the chain links. Some machines are fitted 
with a shaft having one or two fingers. The shaft is 
rotated through an arc which is sufficient to clear the 
work-piece on the out-stroke and to engage it on the 
in-stroke: an arc of go° is usually sufficient. These 
methods are, of course, variations on _ ratchet 
mechanism. (See Fig. 16) 

When the transfer bar makes its in-stroke, it carries 
the work-piece to a stop where dowels engage holes 
which have previously been drilled and reamed for 
the purpose. These dowels, which have a tapered 
lead, will locate the work-piece in accurate relation- 
ship to the cutting tools. This done, the work-piece 
is clamped by a pneumatic or hydraulic device. 
Sometimes it may be clamped to the ways on the bed 
of the machine or it may be lifted to top rails. The 
transfer bar will also be operated hydraulically or 
pneumatically and it may be controlled mechanically 
or electrically. 


Package Type Mechanisms 


Generally speaking, British machine tool builders 
are in favour of mechanical controls, due largely to 
the difficulty of diagnosing electrical faults. Elec- 
trical controls will come into favour when they are 
built and arranged so that troubles can be located 
as easily as they can be with mechanical movements, 
and when the electrical components are made as 
“package units’; readily removable and replaceable 
in only one—right—position. 

Self-contained hydraulic mechanisms of the 
“package” type are in favour in America and this 
tendency is discernible over here. 


lig. 3 


A modern automatic transfer machine for performing all 
the operations on a gear-box subsequent to the external milling 
and main bore operations. Built for Morris Motors Ltd., by 


James Archdale and Sons Ltd. 


As previously mentioned none of the larger complex 
components is made throughout on one automatic 
transfer machine; they are produced on a variety of 
machines in which automatic transfer 1achines are 
part of the set-up. The cylinder blocs line at the 
Ford Works at Dagenham includes some thirty-two 
machines among which there are seven automatic 
transfer machines. The blocks are handled manually 
—on roller track—from machine to machine, but on 
many of the one-station machines the work-piece is 
“‘acquired”’, loaded, located and clamped by self- 
operating mechanisms. 

An excellent example of automatic transfer plant, 
performing a large number of operations, is provided 
by the “Archdale” four-stage multi-station machine 
installed at the engine factory of Morris Motors Ltd. 
at Coventry. On it are performed all the operations 
on the gearbox castings, for the Morris-Oxford car, 
that are subsequent to the external milling and main 
bore operations. (Fig. 3). 

This machine, which is approximately 60 feet-in 
length, replaces a line of 18 standard type machines 
which needed 13 operators to produce 750 gearboxes 
in a 44-hour week. Only four men are required to 
produce 1,600 boxes in the same time at 80% 
efficiency. 

There are 20 machining and two gauging stations, 
plus a number of idle stations at which the gearbox 
can be removed for examination if desired. The 
locating rails which form the work table and, con- 
sequently, the machine heads are set at an angle of 
45°. This makes it easy to get at all the mechanism 
and it is also helpful in the disposal of swarf. 

The work-pieces travel bare through the 
machine. They are loaded on to a roller conveyor 
whence they are pushed on to driven rollers which 
carry them to the transfer mechanism. The transfer 
bars rotate through go° to insert fingers behind the 
castings moving each, in turn, to its appointed station. 
The boxes are located by the main bores and the top 
cover face—the distance between the bore centres 
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and the face being an important dimension. 
Hydraulically operated plungers enter these bores and 
another mechanism ensures that the castings are held 
in the right position against the hardened steel 
locating rails. (Fig. 4). 





Fig. 4 


Stage I of the auto-transfer gear-box machine viewed from 
the loading end. The five stations on this section are all con- 
cerned with milling interior surfaces. 


All the machine heads have a cam feed with a 
positive return, with the exception of the tapping 
heads which are controlled by lead screws. Air 


blast clears the holes of chips before the taps are 
entered and there is a gauging station to ensure that 
all holes are drilled to the correct depth. Fixtures 
that rotate through go° and return are a feature in the 
last operation sequences. The actual cutting speeds 
are kept low, so that long cutter life is secured and 
stoppages during working hours are virtually unknown 
from this cause. Quick release positive drive chucks 
of ‘Morris’ design are in use for holding drills, taps 
and reamers. (Fig. 5). 

The machine stops automatically if there is a fault 
and red signal lights indicate the station at which the 
fault has occurred. If, for instance, a plunger fails 
to go home, if an electrical contact is not properly 
made or if the hydraulic system falls below the 
pre-set pressure of 250 lb. per square inch, the machine 
stops and signals for assistance. All operations are 
interlocked so that no movement can take place 
unless all is in order. Hand operated safety switches 
are provided at each station for the operators and a 
wandering lead with an “inching” switch is used for 
machine setting. 

All service pipes and leads are exposed to full 
view and can be reached for service and maintenance 
without difficulty. There are no pits in the floor and 
overground shaker conveyors located on both sides 
of the machine carry the chips, which fall from the 
sloping surfaces, to portable bins placed at the end 
of the structure. The floor around the machine is 
remarkably free from chips and dust. (Fig. 6). 

The development of this automatic transfer 
machine represents a triumph in _ co-operation 
between James Archdale and Sons Ltd, and the 





Fig. 5 


Stage II of the auto-transfer gear-box machine. These 
heads are devoted to drilling, reaming and tapping. 
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Nuffield Organisation—in particular the Morris 
Engines Branch of Morris Motors Ltd., and Nuffield 
Tools and Gauges Ltd.(c) 


Inter-operation Transfer 

In the Ford factories at Cleveland and Dearborn, 
U.S.A., a large number of what are termed “ auto- 
mation” devices are in use for loading and unloading 
machines and for moving the buffer stock or “float” 
between the machines. These devices are not part 
of the machines but self-contained adjuncts to them. 
The means employed are similar to those in use on 
the automatic transfer machines—they consist of 
shuttles built into a frame which can operate as 
lengthwise or broadside movements. These man- 
oeuvre the work-pieces into the required positions 
while turn-tables and “‘roll-overs” provide the proper 
orientation of the work-pieces to the tools. This 
mechanism converts a miscellaneous collection of 
machine tools into a complete automatic transfer 
plant, and it has the advantage that it permits the 
purchase of machine tools from a wide variety of 
makers. (Figs. 7 to 11 inclusive). 

The details of the shuttles are largely standardised 

















Fig. 7. 


Diagram of automatic handling (‘ Automation’) at Ford 
Motor Company, U.S.A. Cylinder blocks are taken from 
machines A and B by lengthwise shuttles C and D. Shuttle E 
takes priority over D to avoid interference at turntable F. 
Turntable F transfers blocks to lengthwise shuttle G. Then 
overhead shuttle K passes blocks to broadside shuttle L for 
machine H or via lengthwise shuttle M to broadside shuttle N 
for machine J. 





Fig. 8 


‘Automation’ at the Ford Works. An overhead transfer 
shuttle is used for the cross-over where a broadside shuttle would 
interfere with the lengthwise shuttle. 





Fig. 6 
Stages III and IV of the auto-transfer gear-box machine 
(drilling, tapping, spot-facing, etc.).- Note the shaker conveyors 


A and B delivering chips into bin B. 


but they can be varied as required. The framework 
that carries them is made up from standard structural 
steel. These shuttles feed into the orbit of the 
machine transfer bars, completely coupling up the 
external tracks with the mechanism that is built into 
the machine. The pushing speed of the transfer 
bars is about seven inches per second. It is kept low 
to avoid the inertia of the work-piece causing an 
over-run beyond the intended location. 

The timing sequences are controlled in such a 
manner that parts can be marshalled for one short 
operation on one machine, or for a longer operation 
which for balancing purposes must be carried out on 
two or more machines. This control is exercised by 
electro-mechanical devices of various kinds. The 
movement of the work-pieces is selective according to 
the number of pieces at each station, priority being in 
accordance with the requirements of the situation— 
all this is automatic.(p) (Figs. 12 & 19). 

Transfer machines need very long carcases which 
may be inconvenient in several ways. The “Renault” 
machine bases are built in sections, each of which can 
carry two heads on each side. In between these 
sections or units there is a bridge piece which, being 
spring mounted, can accommodate any out-of-align- 
ment that may occur due to faults in setting-up or 
subsidence. The unit bases and the machine heads 
maintain an integral relationship. The transfer 
bars pass through the bridge pieces as well as through 
the bases. Thus, in one transfer line for a cylinder 
block, they have six bases with twelve operating 
stations and twenty-three heads. Other units provide 
loading and off-loading stations at each end. In all 
cases hardened ways or rails are provided on which 
the work-piece can slide; these are interrupted by 
“‘cut-aways”’ to scrape off the swarf. Swarf removal 
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Fig. 9 
A close-up showing the details of a lengthwise and an F 
overhead shuttle. The overhead picks up where the lengthwise > he 


movement ends. A turntable device for transferring blocks, delivered 


broadside, to the lengthwise direction. The transfer bar can 
be seen in the bottom left-hand corner. 


is a problem; in some cases a screw conveyor is to be washed and unless they can be returned over- 
used, in others a belt conveyor below floor level. head or via a cellar, a fair amount of floor space may 
Shaker conveyors are employed in the Ford U.S. be wasted on the return line. The jig-plates are of 


plants. (Figs. 14 & 15). 

There are two schools of thought in regard to the 
transmission of the work-piece through the machine. 
One holds that it is best for the work-piece to travel 
bare, while the other prefers that it should be mounted 
on a jig-plate or pallet. The advantage of this latter 
is that the dowel hole positions can be standardised 
in the jig-plate, so that any subsequent alteration does 
not involve a major operation on the machine loca- 
tions. Against this is the fact that the jig-plates 
have to be cleaned of swarf and returned to the 
starting point. Sometimes the jig-plates may have 
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Fig. 12 
Fig. 11 T . . allel , “re : ‘ 
he ‘mechanical hand’, an ‘Automation’ device for 
A combined turntable and “roll-over” device. The roll- unloading components from presses. This does a ‘two-man’ 
over operates during the rotation of the turntable. job. 
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Fig. 13 


Four stages of operation by the ‘ mechanical hand ’— 
the pressing can be dropped on the obverse or reverse as desired. 


















































Fig. 14 


Base units of the Renault transfer machine. (A) base 
unit. (B) machine head platform. (C) bridge piece. (D) 
loading section. (E) unloading section. (F) indexing mechan- 
ism. 
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considerable weight in the case of a cylinder block or 
head. Therefore, where the shape of the work-piece 
will permit, the balance would appear to be in favour 
of the work-piece travelling bare. 

In order to provide so much continuity in operation 
there is a necessity for automatic inspection and this 
is, in some cases, provided. Renault and Archdale 
have introduced stations where all holes to be tapped 
are “felt-out” by a pin gauge set-up, which prevents 
the machine from being indexed if any obstruction is 
encountered. Similarly, at the Ford factory at 
Cleveland, they have inspection and _ blow-out 
stations for the same purpose. Obviously there is 
great scope for ingenuity in this matter of inspection. 
As in all flow-production procedures, the automatic 
transfer machine and mechanism throws into high 
relief those points in which savings can be made, and 
sO spurs management into taking economic measures 
bv substituting automatic for human means. 


Service and Maintenance 


There are always queries as to the service of cutting 
tools and the maintenance of the machines in the 
wider sense. The cutting tool problem is best 
handled by a scheduled routine for changes of tools 
and incidentally of jig bushes. It is quite possible to 
assess the life of the tools and to make the routine 
changes within that period. It is true that this will 
not look after breakages—but breakages are less 
frequent with keen tools. Tool changes must be 
made during the “‘closed”’ period, that is, at meal-times 
or after shift-working is finished for the day. If 
careful records are kept, it is possible to increase the 
length of time allowed before a change of tools is 
necessary. Obviously duplicate sets must be kept, 
with a surplus, to meet emergencies. Emergencies 
will occur and, when they do, a post mortem must be 
held and, for preference, a written diagnosis and 
prognosis prepared. 

As to maintenance in the wider sense: again it is 
essential to have a scheme for scheduled attention 
and to abide by it. A programme should be pre- 
pared and a log of all work done should be kept. 
Regular examinations should be made and adjust- 
ments carried out at agreed intervals. ‘‘Maintenance 
must be by anticipation, never by default”. Some 
may object that this is a ‘counsel of perfection’—-so it 
is—but the author holds that the Production Engineer 
should be a perfectionist. Incidentally, since good 
work depends on the state of the producing machinery, 
it would probably be a good move to give the 
inspection manager the job of reporting on the 
condition of machine tools, jigs and fixtures. Given 
the right sort of co-operation, between the inspection 
and the repair departments, such a step might prove 
to be very profitable indeed. 

We must not overlook the fact that automatic 
transfer can be applied to assembly as well as to 
machines. In point of fact, the assembly line was the 
fore-runner of the automatic transfer machine. The 
most modern assembly lines have adopted a very high 
degree of mechanisation, as an examination of the 
Austin assembly line will show. Let us, however, 
first pay a tribute to the automatic frame-making 
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plant of the A. O. Smith Corporation of Milwaukee. 
In 1915 Mr. L. R. Smith—the then President— 
foreseeing that there could be an enormous demand 
for automatic frames, called upon his engineering 
staff to produce a plant that could make frames 
automatically. Eight million dollars and six years 
of labour went in to this project. The scheme was a 
success. Flat sheets were fed into the factory at one 
end to become finished, black painted frames at the 
other. 

The plant is housed in a building some 850 feet in 
length. It is, in effect, an assembly machine which 
is almost fully automatic. To make the chassis side 
members, blanks are pressed from steel strip which has 
been rolled to the desired width and thickness. A 
“*kick-up” over the rear axle is formed by edge-wise 
cold bending. This blank is trimmed and pierced 
for the fittings and then pressed to a channel section 
by cold forming. These pressings are loaded in to a 
conveyor which carries them from station to station. 
At each stop they are automatically presented to tools 
which perform such operations as punching or drilling 
holes, attaching hangers and brackets and inserting 
and closing the rivets. Meanwhile a sub-assembly 
line, on a lower floor, has by similar methods been 
producing the cross members and “X” members. 
The lines meet at the main assembly line where the 
various components are placed, in position, on 
moving carriages which proceed to the “nailing” 
machine which, by air pressure, “blows” home some 





Fig. 15 


A detail showing the hardened steel ‘ways’ or work slides 
—with the chip ‘cut-away’. Also the transfer bar and a screw 
type chip conveyor. 
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Fig. 16 


A chain transfer mechanism introduced by Archdale on 
the “‘Bedford’”’ cylinder head auto-transfer plant installed at 
Vauxhall Motors Ltd. 


150 rivets in approximately one second. The frames, 
thus assembled, are moved on the carriages to the 
riveting conveyor on either side of which riveting 
bears move up to the frame—close the rivets (cold) 
and move back to await the next assembly. (Figs. 17, 
18 & 19). 

The frame then travels to the welding booths for 
final operations, thence through a steam bath to 
paint spraying and on through a drying oven to the 
delivery dock. The plant is capable of producing | 
frames at the rate of one per eight seconds and it is 
interesting to note that it is economic to change the 
set-up for an order of 60,000 frames. 

The car assembly plant at the Austin Motor Com- 
pany is another triumph for automatism. Here in a 
great hall, one-and-a-half furlongs in length, four 
conveyors set the pace for the whole of the factory 
and, incidentally, for all the supplying firms outside. 
(Fig. 20). 

This plant represents one of the major forward 
steps towards complete automatic control. It has 
for its objective the reduction of the cycle time by ) 
eliminating the waiting periods between operations 
and of reducing the working capital, locked up in 
stock in stores and work in progress, to a minimum. 
At the same time it provides an admirable work-place 
with nearly ideal conditions for unhurried but steady 
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Fig. 17 
Automatic assembly lines. The frame-making conveyor line at A. O. Smith Corporation, Milwaukee, U.S.A. The 
frames are moved from station to station for the addition of brackets and other operations. 
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Fig. 18 


The frame is carried to the ‘nailing’ machine in a fixture. 
The ‘nailer’ blows—by compressed air—150 rivets into place 


in about one second. 


application to the taskinhand. The method adopted, 
reduced to the simplest terms, consists of marshalling 
all the components in the order required, delivering 
them to the right place at the precise moment that 
they are needed, and providing the proper tools for 
the workers. 

This would be quite a task if only one type of car 
was in progress, but the plant is capable of dealing 
with four types of chassis with considerable variations, 
as, for instance, right and left hand steering and as 
many as four different bodies, namely:—saloon, 
passenger van, delivery van and pick-up truck; to 
say nothing of the variations in colour and trim and 
the addition of heater and/or radio. 

Let us first consider what takes place on one of the 
assembly tracks—say the “Somerset’”’ or A.40 line— 
and then work back to see how it all happens. 

This track is laid out for the production of 2,000 
vehicles in an 80-hour week. Although, in effect, 
the track is continuous it is actually in four sections, 
the first being devoted to chassis assembly, the second 
to chassis painting, the third to oiling and body 
mounting and the fourth to final connections. 

The assembly commences in the marshalling area of 
the individual component stores where the slat convey- 
or, on which are mounted various fixtures, is loaded with 
such items as propellor shafts, rear springs, silencers, 
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exhaust pipes and so on—down to nuts and bolts. 

As the conveyor emerges from this area, the frames 
are placed on their fixtures by a Telpher drawing from 
a frame stock which is held in sequence to match the 
pre-planned output. At the next station the rear 
springs and shackles are attached to the frame which, 
proceeding to the next station, receives the rear axle 
and front suspension delivered by an elevator from 
a tunnel 20 feet below the floor of the assembly 
building. These components are attached to the 
chassis—the propellor shaft, brake mechanism and 
cable harness being added at succeeding locations. 

At another station, the engine assembly elevator 
drops the power unit into the required position 
*‘within less than half a hole” so that the fitters can, 
with a-minimum of manipulation, bolt it into place. 
Then the clutch control is added and that portion of 
the steering mechanism carried by the chassis is 
coupled up. 

At this point the slat conveyor returns to its starting 
point, the lids on the boxes that hold the nuts and 
bolts automatically closing. The chassis is lifted 
automatically and suspended on an overhead con- 
veyor which carries it through a chamber containing 
an electro-static paint spraying apparatus which 
covers all the iron and steel parts, except those that 
are masked, with rust-resisting paint. 





The chassis continues through a hot air drying 
booth to be lowered to another slat conveyor for 
further operations. It first proceeds to an oil filling 
station where the appropriate oils are delivered in 
measured quantities to engine, gearbox, rear axle, 
steering-box and the braking system, which is filled 
and bled at this point. This is an interesting opera- 
tion since the chassis is travelling all the time and the 
service pipes are trailed along by a linkage, which 
engages the track and returns in time to pick up the 
next chassis. 

The exhaust system, which by-passed the spray 
painting operation, is now fitted, by which time the 
chassis has arrived at the elevator which deposits 
the body on the chassis. The road wheels which 
travelled in the boot are fitted to the hubs—a multi- 
head nut runner tightens all the nuts at once. Water 
is now supplied to the radiator and sufficient petrol 
for test and movement is put in the tank. 

The car now enters on to the fourth conveyor—an 
elevated double strand slat track—which enables 
work to be carried on all around and underneath the 
car. The body is securely fastened to the chassis 
and the steering-box which is mounted in the body is 
coupled to the drag link on the chassis. At the 
following stations the bumpers are attached, the 
seats are positioned, the electric wiring is completed, 
such cleaning as may be necessary to remove the 
witness of handling is done, the tyres are inflated 
to the correct pressure and the finished car is driven 
off the track for final inspection and test. It then 
proceeds to the despatch department accompanied 
by the necessary vehicle release documents. 

The whole process, from the first item placed on 
the track in the marshalling area to the delivery of 
the car to despatch, takes less than 4.5 hours. 


Importance of Planning 


As in all automatic transfer mechanisms, the key 
to the situation is found in the incidence of the 
operations which are controlled by the time and 
sequence elements. Hence the process starts with a 
pre-planned production schedule—the prefix is used 
deliberately for there is no room for slipshod planning 
in this connection. A master list is compiled which 
shows the types of models required (they run into 
some 800 variations) and the sequence in which they 
are to be delivered to the despatch department. 

From this list packs of punched cards are produced 
on “‘Hollerith’” equipment; these indicate the types 
of units that will be needed. The cards are intended 
for the Austin “home” factories that produce the 
main assemblies (power-units, rear axles, front 
suspensions and bodies) and also for the storage area 
which forms a reservoir to balance the assemblies 
which are produced at varying rates in the “home” 
factories. 

Hollerith machines in these departments, actuated 
by relays on the track, pass each card, in turn, through 
an electric field which makes a contact, in accordance 
with the punching of the card, to set in motion the 
assembly indicated in the pre-selected order. Should 
the card be blank the units will remain stationary; 
this means that the output can be varied although the 
speed of the tracks is constant. 


The assemblies are moved by dogs on the chain 
conveyors, which will ride over the units until solenoid 
operation lowers the chain to effect engagement. 


The assemblies when loaded in the correct sequence 
travel first to the storage area and then, as needed, 
through a 1,000 foot long tunnel to halls under the 
assembly lines. Here the units are transferred to the 
particular sidings which serve the assembly line to 
which they are allotted. Thus the “Somerset” 
assemblies are switched to the A.4o elevator bay, the 
“‘Hereford” assemblies to the A.7o bay and so forth. 
The assemblies wait like taxicabs on a rank until they 
are “whistled up” by the customer. The “‘whistling- 
up” is accomplished by electrical connections made 
on the tracks. The elevators hold the unit suspended 
for a brief period to enable the correct position between 
assembly and chassis to be established, when the 
elevator will lower the unit and the slings will 
automatically disengage. 

In the meantime, the individual components (the 
majority of which come from outside suppliers) are 
delivered to the bulk stores at the head of the 
assembly lines. Here sufficient stock is held to take 
care of any likely interruptions to deliveries. From 
the bulk stores, the components are moved by fork-lift 
trucks to the marshalling area through which the 
assembly conveyor runs. As mentioned these parts 





Fig. 19 


The frame passes, on a conveyor, through a line of 
riveting ‘bears’ which advance, close rivets and retire. This 
line is automatic. 
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Fig.: 20 


The assembly line at the Austin Motor Company Ltd. 
is semi-automatic in character, and is one of the major contribu- 


tions to the art of assembly. 


are placed in sets on the conveyor so that they come 
conveniently to the hands of the assemblers, who do 
not have to turn round or change stance to pick up 
the required pieces. This alone is an improvement 
on old type assembly lines where components would 
be arriving from all directions. 

It might appear from the foregoing that this method 
of assembly is somewhat inflexible. This is not 
so—normal variations can be introduced within go to 
120 minutes according to what is needed, and even 
colour changes which involve operations remote 
from the assembly line can be made in a matter of 
eight hours. 

This is, of course, only a thumb-nail sketch of one 
of the most original and interesting developments in 
flow production. It was achieved by the close 
co-operation of the planning and engineering staffs 
of the Austin Motor Company with their contractors, 
Geo. W. King Ltd., who provided all the conveyors, 
the Donovan Electrical Company who supplied the 
control gear, C. C. Wakefield and Co. Ltd., who were 
responsible for the oil dispensing unit, the British 
Tabulating Machine Co. Ltd., for the punched card 
operating machines, the Carrier Engineering Co. Ltd. 
who, collaborating with Henry W. Peabody (Indus- 
trial) Ltd., were responsible for the paint spraying 
equipment. (E) 


Part II 


Having reviewed the present situation in regard to 
these new developments we can turn our attention 
to the future. The following are the questions which 
are likely to be asked :— 

(1) Are these machines and mechanisms likely to 
persist or are they liable, after a period of 
experimentation, to be replaced by individual 
machines ? 

(2) Is there any possibility that they will be applied 
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in other industries than the one that sponsored 
them—the automobile industry ? 

(3) Are these machines likely to develop so that 

they can make complete components ? 

(4) Are we likely to see completely automatic 

factories ? 

(5) What will be the social effect of the adoption 

of such machines and methods ? 

It will be noted that each of these questions involves 
directly or indirectly the question of economics for, no 
matter how ingenious may be these methods and 
mechanisms, they must—with certain possible excep- 
tions—withstand the test of economic congruity. 
The exceptions being where the work to be done is 
abnormally unpleasant or excessively laborious, or 
where there is a great shortage of manpower. In 
such conditions any mechanism that will solve the 
problem may be acceptable even when not justifiable 
on strictly economic grounds. 

The claims made for the existing machines in 
places where they are justified, because of the required 
output, are that production has been increased by as 
much as five to six times that possible by normal 
machines and methods and that overall savings of 
50% to 75% can be realised. 

As to the cost of the machines, it has been claimed 
that they are cheaper than a group of normal type 
machines that are capable of producing the same output. 
They take up less floor area and they require fewer 
operators. ‘They need, of course, proper attention 
and skilled maintenance but no more than that which 
should be given to normal types of machines perform- 
ing similar functions, and probably less when 
measured against their output. The automatic 
portions mean just so much more to look after—in 
volume but not in difficulty. Naturally, breakdowns 
are serious, because the whole line depends on each 
individual machine head or each piece of operating 
mechanism, but is this not also true of an ordinary 
‘flow-line’ set-up and, if we face the facts, is it not 











really true—although hidden—in any other form of 
production? It can therefore be accepted that the 
argument for or against automatic transfer operation 
lies in the question as to whether the volume of work 
to be done, and the rate at which it has to be done, is 
sufficient to justify the use of such machines and also 
whether the firm concerned can afford to await the 
delivery, setting-up and trying out time that will be 
necessary. This last point depends largely on the 
manner in which the automatic transfer machine 
develops; to which we will return later. 

With these preliminary observations we may now 
turn back to the queries. 

In the author’s opinion the answer to the first is 
definitely in the affirmative. These machines and 
methods have come to stay. Given the right 
conditions the automatic transfer machine offers the 
same overwhelming advantages that the turning 
automatic has over the centre lathe; in both cases 
the actual cutting time is the nearest possible to 100% 
efficiency. As to a return from the automatic 
transfer to the individual machine, it could only 
happen if the situation which led to the adoption of 
the automatic transfer machine—in the first place— 
had been badly misjudged. 

Regarding the second question, there is every 
probability that all the end producers who have 
adopted the flow production process will graduate to 
automatic transfer machines and mechanisms. It is 
the logical outcome of flow production methods. 

The third question refers, of course, to complete com- 
ponents made outright, ready for the assembly line, on 
one machine. There is in the author’s opinion no tech- 
nical reason to prevent the development of the integral 
machine in any form or size. Even in 1924-25 this was 
shown to be possible and there were indications that it 
might be desirable. Moreover, some of the smaller 
components are now being made throughout on single 
automatic transfer machines. Nevertheless, it is desir- 
able to proceed with caution in this matter. 


Linking by Automation 


The Ford Motor Company has, in its American 
factories, shown how this can be done—not by very 
large and complex integral machines but by linking 
lesser automatic transfer machines by “automation” 
—thus providing another answer to this query. The 
Ford method has the advantage that the burden of 
supplying machinery can be spread over the whole of 
the machine tool industry, so that those makers who 
are best qualified by experience to produce certain 
types of tools will still be able to render their valuable 
and often unique services. 

Fourthly, are we likely to see complete automatic 
factories? Well, it is obvious that all the elements 
for the automatic factory (so called) are available. As 
to how far this will be carried is largely but not 
entirely a matter of economics. Human relations 
problems are involved. The placing of the employees 
made redundant by an automatic machine provides 
little difficulty. The re-deployment of the whole 
personnel on a change over to a completely automatic 
factory is something quite different; moreover, the 
assembling of the mechanic force for the building, 


maintenance and service of such a factory is a very 
formidable problem. The author believes the auto- 
matic factory is a definite possibility and that in due 
course it will arrive but not, in all probability, very 
quickly. 


The Most Important Question 


The fifth and, in the author’s opinion, the most 
important query is:—What will be the social effect of 
the adoption of automatic transfer machines and 
mechanisms? It appears to be generally agreed that 
in the short term the use of machinery is liable to 
cause unemployment, but that in the long term it 
increases rather than diminishes employment. With 
this the author would not disagree but would point 
out, in passing, that this latter is due to a rising scale 
of living (more goods) coupled with a diminution in 
the hours of labour (more leisure). Both these 
conditions are a concomitant of the machine age. 

Nevertheless, the short term is all-important to 
those involved in “technological displacement” and, 
emphatically, they must not be sacrificed. Any 
company adopting labour saving machinery should 
be prepared to find employment or, at least, to assist 
in finding employment for those displaced. This may 
appear altruistic—to a certain extent it is—but it is 
also good business, since it is impossible to secure 
loyalty for a firm which is inconsiderate to its 
employees. Loyalty, it may be added, is a very good 
lubricant for the working of automatic machinery. 
It must not, however, be forgotten that an automatic 
transfer machine which produces, say, five times the 
amount made by the machine line it supersedes 
does not, in fact, reduce the personnel by 80%. As 
indicated, scheduled attention to cutting tools and 
time-table maintenance is essential for this type of 
plant, hence the nett displacement is likely to be in 
the region of 50%. Some of those displaced would 
no doubt be available for maintenance and service 
duties. Thus the problem can be reduced to manage- 
able proportions and provided the situation is 
recognised and an active remedy is sought, it should 
not be insoluble. It is now becoming recognised 
that in modern industry we are continually altering 
the status of our works forces by transferring more 
and more men through that invisible door which 
changes them from machine operatives to supervisors, 
technicians and other categories. 

To the public at large, these new methods will mean 
lower costs and therefore lower prices and a wider 
range of goods within their purchasing range. There 
should be no diminution in the quality of the goods; 
in fact, unless spoiled by a deliberateiy dishonest use 
of these new tools or unwittingly damaged by over- 
quick assembly, the goods should be better for the 
accuracy demanded by these new methods. 

Simplification and standardisation enter into the 
picture and it may be said that this will reduce variety 
and so tend to make existence “flat, stale and 
unprofitable”. Well that again depends on the use 
made of the machines. There are so many articles 
made where there is no need or sense in variety— 
where no one is a penny the worse because of standard- 
isation—that no thinking person and certainly no one 


31 





responsible for sales would wish to carry standardisa- 
tion to a point where it is hurtful. The author 
ventures to say that increased competition in end 
products will ensure that there is variety in plenty in 
those personal aspects where variety really matters. 
The prophets of woe, who are for ever attacking the 
“assembly belt’, will probably find another “Aunt 
Sally” in the automatic transfer machine but, since 
we know that by the use of such machines the 
mortifying physical effort is being taken out of labour 
and since we are aware that, during the life-time of 
many of us, the standard weekly hours of work have 
been reduced by 20%—and that the process will 
continue—who cares ? 


Part III 


Such bold projects as have been described cannot, 
possibly, be dismissed as pipe-dreams. They are too 
realistic. There are very real reasons behind these 
endeavours to introduce automatisation into 
machinery and assembly operations. The urge in 
regard to assembly lies in the fact that the assembly 
line constitutes a vast metronome for the whole of 
the factory (and for the suppliers to the factory) and, 
due to the measured output, the inventory may be 
reduced to the minimum, thus economising enorm- 
ously on stores, space and equipment. 

The urge in regard to the machines lies in the fact 
that by these means the utilisation of machines is so 
much greater than with the older manual methods of 
loading and unloading. We have for more than three 
generations paid the closest of attention to increasing 
the efficiency of cutting tools, and now we are turning 
our attention to the loading and unloading cycle in 
which there are greater possible economies than in 
any other operations. Man-handling cannot hope to 
match the cutting capacity of the modern machine; 
therefore we shall be forced to consider mechanical 
handling through all manufacturing stages. 


The Time Element 


One of the difficulties in the building of transfer 
machines is the time element because they, of their 
nature, are all “specials”. Consideration will indi- 
cate how this difficulty can be met. In the first 
place we must not be too ambitious. The machine 
for manufacturing complete components may not be 
within reach but as Ford has done in America, less 
ambitiously designed machines can be joined to give 
the same automatic effect. In addition, it would 
seem obvious that simplification and standardisation 
must be applied to the machines in a proportionate 
measure to that amount of thought that has been 
given to the products of the machines. This applies 
generally to the construction of the carcase or bases, to 
the operating heads, to the transfer mechanism, the 
clamping devices and the control contrivances. 

The carcase could, obviously, be built of standard- 
ised sections but no one has, so far, standardised 
such sections. Usines Renault would appear to have 
made a considerable contribution in this direction; 
for in their system there is a ““Meccano”’-like flexi- 
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bility which permits of a build-up of any number of 
units. Moreover, it takes into consideration the 
problem of alignment which is liable to arise when the 
group-machine becomes over-long. 

It would seem essential for machine heads to be 
designed as self-contained integral mechanisms sim- 
plified to the last degree. In multi-drilling two heads 
or three may be better than one if this leads towards 
simplicity. in operation—a simplicity which might 
well involve two, or even more, operating stations 
instead of one. In the transfer machine it does not 
much matter if twenty-four holes are drilled by one 
24-spindle machine or two 12-spindle machines. The 
transfer mechanism looks after the movement and 
the location is simple, effective and accurate. Trans- 
fer and clamping mechanisms can, so far as the 
actuating parts are conceived, be standardised. The 
transfer bars and shafts lend themselves to such varia- 
tions as may be required. Both pneumatic and 
hydraulic mechanisms are used with mechanical or 
electrical controls. 

The idea of making self-contained “‘package units” 
is much to be commended. If anything goes amiss 
the service leads can be uncoupled, a new unit can 
be installed in a few minutes and the faulty unit can 
be taken, en bloc, to the service or maintenance 
station where it can be handled expertly under proper 
conditions. 

Two examples of “‘package’’ units are of consider- 
able interest. The first is a compressed air operating 
cylinder which comes complete with built-in direction 
valves, speed regulating valves, solenoid operating 
controls and, if required, a “hydro-check”’ to give the 
smoothness of hydraulic operation combined with the 





Fig. 21 


Compressed air ‘package’ units such as are used for 
operating transfer mechanisms. The two upper photographs 
show ‘push and pull’ units, the lower is for a rotary movement. 
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speed and flexibility of compressed air, can also be 
incorporated—all in the one unit. The only con- 
nections are those for bolting the cylinder to the 
machine, two electric leads and one flexible air hose. 
The other example is that of an hydraulic unit in 
which a cabinet contains the motor, hydraulic pump, 
filters, piping, the necessary valving and the tank, for 
the hydraulic fluid, upon which the motor and pump 
are mounted. The connections in this example 
consist only of the electric leads to the motor and the 
flow and return pipes. Internally all joints are 
gasket sealed and no pipes have to be unscrewed to 
remove any of the units. The first cost of these 
“‘package”’ units may be high, but they are, in the 
long term, much more economical. These two 
examples come from the U.S.A. (Figs. 21 & 22). 
The “package” idea should apply to all the units 











Fig. 23 


Single-spindle and multi-spindle drill heads made as 
package units. The middle photograph shows an attachment 
for milling. These heads are quite self-contained. 





Hydraulic ‘package’ units which are self-contained and 
which provide power for the reciprocating cylinders on machines 
and transfer units. Note three alongside this Cross “Trans- 
fermatic.’ 
in the automatic-transfer machines or in the inde- 
pendent transfer mechanisms (“‘automation”’) linking 
the machines. All the units should be integral and so 
designed that they are immediately replaceable; 
moreover, the electrical units should be made so that 
diagnosis of any trouble can be made without delay, 
that is to say the assemblies should be integral and 
the connections of the simple “plug-in” types. It 
would be preferable for all services to be carried in 
or on the machine carcase or bases, including electric, 
pneumatic and hydraulic power, the lubricant and, if 
required, the coolant conduits and, where possible, 
the swarf conveyor. 

To make sure that the point has not been over- 
looked, perhaps it may again be stated that the 
operating heads should be self-contained independent 
units. (Fig. 23). 

If all the units which go to the making of automatic 
transfer machines and mechanisms could be built 
on the unit principle, it would greatly facilitate the 
progress of this latest method of production to the 
great advantage of the end producers and the pur- 
chasing public. It is not suggested for a moment 
that end producers only might benefit from this 
method—it can obviously be applied to the com- 
ponent part manufacturers and even to the earlier 
stages of production—the raw and _  semi-raw 
materials. 

Are there any lessons that we can learn from a study 
of the possibilities of the automatic-transfer machine? 
The author would not, on such a subject, wish to 
be—or appear to be—dogmatic but, having come so 
far along the road, he feels that he should make an 
endeavour to sum up the situation as he sees it; in 
a word, he feels that in addition to adorning a tale 
he should also point a moral. 

There would appear to be no doubt but that a great 
forward step in method has been taken by the 
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introduction of automatic transfer machines and 
mechanisms, a step that will add to those many 
advantages inherent in flow production by closing 
the gap between machine capability and the actual 
performance of the machine, by reducing the time 
interval between operation and operation and 
between machine and machine. Also by introducing 
a mechanical discipline which could not be achieved 
by any other means. 

It would seem then that engineers in this country 
should be encouraged to make a bold effort to work 
along these lines. If we do not make that effort we 
may find ourselves still further behind our American 
friends, who have always made the utmost use of every 
mechanical aid (the secret of their greater use of horse 
power per manemployed). This new development is 
more or less in its infancy and if we apply these methods 
wherever we can we should be able to meet any 
competition. 

The idea of the automatic transfer machine origi- 
nated in this country; ought we not, in golfing 
parlance, to “follow through”? Possibly the best 
way to do this would be by the building of “package” 
units as indicated. That would require co-ordination 
and co-operation. How can we create the conditions 
where specialised machinery can be built from stand- 
ardised units? Is this a task for the machine tool 
builders? . .. for the manufacturers of the electric, 
hydraulic and pneumatic components? . . . or is it 
a job for the makers of end products themselves? 
Is it a task for one firm or for a group of firms? 
These are questions which should be asked and much 
depends on the answer. 
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DISCUSSION 


The following comments on Mr. Woollard’s paper have been received : 


From: Mr. HAROLD BURKE, Chairman of Council. 

‘Productivity’ is the word that is most used in this 
post-war period, to describe the manufacturers’ 
reaction to the problem of our national economy. 
Numerous delegations have visited other countries 
to study this problem; much discussion has taken 
place; and endless Reports have been issued on the 
subject. All this work is completely pointless, unless 
some appropriate action is taken. Mr. Woollard’s 
paper, first of all, allows us to coin the word “Trans- 
fermatic’ to describe this form of production 
technique; and secondly, makes a powerful and 
decisive contribution to the solution of the practical 
and technical difficulties that are encountered in 
studying production developments. 

The subject demands very careful study. A 
hurried glance at the paper may give an impression 
of H. G. Wells’ “Things to Come”, and in this 
connection, it is well to remember that Mr. Woollard 
is writing with a background of thirty years’ experi- 
ence in the development of “Transfermatics’—truly, a 
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remarkable record in connection with a technique 
that is considered to be in its infancy. It may be 
thought that this type of equipment can only be 
used for large scale mass production, and this is 
partly true. Bearing in mind, however, the large 
section of industry that is concerned with mass 
production on a smaller scale than that enjoyed by 
the motor industry, we need to consider further the 
manufacture of standard units that can readily be 
grouped and re-grouped to meet the ever-changing 
demands of world trade. This is a matter for the 
machine tool trade and, in my view, requires urgent 
attention. 

The extended use of “Transfermatics’ may force 
our designers to think more positively in terms of 
standardised products. For example, there are, 
I believe, 125 different models of motor cars being 
made in this country, and however much we may 
wish to encourage individual initiative, there is no 
case made out for the multiplicity of sub-units of 
different design and size that go to make up the 
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motor car. We do not need to be complacent, nor 
envy the. American industry with its large quantity 
production—there is something we can do now in 
this country, if we exploit to the full the techniques 
outlined in this paper. 

The result must surely be a steady scaling down of 
selling prices, and a restoration of our position in the 
world’s markets. 

Mr. Woollard is to be congratulated on the most 
excellent way in which he has dealt with the back- 
ground of “Transfermatics’, but more particularly on 
his vision for the future—forthright, practical and to 
the point. It is truly a worthy contribution to the 
first issue of the new Journal. 


From: Mr. DAVID H. BRAMLEY, Head of Department of 
Industrial Administration, College of Technology, 
Birmingham. 

In 1950, Mr. Frank Woollard accepted a com- 
mission from the College of Technology, Birmingham, 
to present a series of lectures to a senior management 
course on “Principles of Mass and Flow Production”’. 
One of the objectives was to focus the attention of 
top management on the possibilities and impli- 
cations of automatic transfer and automation 
as the logical development of manually-operated 
flow production systems. Production Engineers in 
the British Isles owe a great debt to Mr. Woollard 
for his work in examining and analysing the position 
as he finds it in 1952, for it was he who pioneered the 
idea of automatic transfer in the production of 
machined components as long ago as 1924, at the 
Morris Engines plant at Coventry. At that time, 
despite the brilliant production team he had about 
him, Mr. Woollard found some of the difficulties 
insurmountable, but it is now obvious that we can 
forge ahead for, like many another idea originated 
here, the principle has been taken up and exploited 
to a considerable extent in the U.S.A. and on the 
Continent. We also have evidence of the use of 
automatic transfer machines in the U.S.S.R. 

Without allowing our imagination to run away 
with us it is obvious, from Mr. Woollard’s thesis, that 
we stand at the threshold of developments in factory 
organisation which will have as much effect upon 
our industrial society as the advent of jet propulsion 
in aviation, and of atomic energy as a source of 
power. Some may say that costly elaboration of 
production machinery to achieve automatism must 
restrict the development of product design. To this 
objection there seems to be two answers: first, to 
observe that some of the most successful product 
designs of consumer goods—including motor cars— 
have remained almost static for the past twenty 
years: second, to follow Mr. Woollard’s signpost 
towards simplifying the operations to be performed 
at each stage of an automatic transfer plant, and thus 
to achieve standardisation of the machinery units 
and control mechanisms on a “‘package’’ basis, so 
that they can be rearranged with facility to accom- 
modate product design modifications. Others may 
say that automatism can have only a limited applica- 
tion. This is undoubtedly true, but Mr. Woollard 
has said sufficient to indicate that in any situation 
where the repetition factor is great enough to justify 





flow production, automatic transfer machines and 
automation must be considered. Viewed in this way, 
acceptance of the principles of automatic transfer and 
automation makes obsolete many British flow 
production plants devoted to the manufacture of 
motor cars, vacuum cleaners, washing machines, 
clocks and radios—to mention only a few of the 
consumer products involved. 

One thing puzzles me about current incursions 
into automatic transfer plants by the motor industry. 
Why pick on some of the most complicated com- 
ponents—cylinder blocks, cylinder heads, and crank- 
shafts, when there are simpler components such as 
valves, valve rockers, pistons, steering and brake 
linkages to work on; some with higher repetition 
rates and less risk of modification? But another 
thing is clear: development of the automatic 
transfer and automation principles demands new and 
exceptional skill in production engineering. If they 
are to be successful in the British Isles, we must 
redouble our efforts in the education and training of 
British Production Engineers—the responsibility of 
this Institution and the technical college. The 
Institution’s educational policy is developing but as 
yet it hardly fulfils the needs of to-day. It must be 
rewritten for the men we train to-day for the age of 
automatic transfer and automation. 


From: Professor T. U. MATTHEW, Ph.D., M.LProd.E. 
Head of Department of Engineering Production, Univer- 
sity of Birmingham. _ 

The automatic transfer principle has been applied 
successfully between automatic cycle operations in an 
astonishingly wide range of process and product 
industries during the past 50 years, but it is only 
recently that it has been possible to apply it success- 
fully to the machining sequences used in the produc- 
tion of precision components required by the 
automobile industry. 

Mr. Woollard’s paper draws attention to the 
significance of this development in the course of a 
masterly review of the past, present and future 
prospects of automatic transfer mechanisms applied to 
machining sequences. 

The engineering details referred to in the paper are 
interesting examples of the practical methods used in 
overcoming the difficulties inherent in “auto- 
mation”. It is, perhaps, equally important to define 
the basic planning requirements which must be met 
if this type of equipment is to be applied, not only 
in the mass production industries where the capital 
cost of such equipment can be more readily justified, 
but also in industries concerned with the precision 
machining of comparatively small batches of com- 
ponents. 

In the design of automatic plant for continuous 
flow production on a batch basis, where a series of 
components are to be fed forward to a final assembly 
line, there are three basic planning principles of major 
importance which must be taken into account to 
make this type of plant economically advantageous. 

These are, first: the different component lines 
must be timed and phased so that all parts come 
together at the correct rate and in proper sequence 
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for sub and final assembly. Without this provision, 
finished component stocks are likely to become 
uneconomically large. Second, the number of 
components in transit between major operations must 
be sufficiently large to allow for normal delays on 
individual units in the automatic group. Without 
this provision, the need for stoppages of the entire 
line must be anticipated. 

Third, flexibility of design and operation must be 
provided. Flexibility must be built into the basic 
machine design in such a way that major changes in 
machining operations from one component batch to 
another may be accommodated without major changes 
to machine heads or mountings. 

This type of flexibility is essential to guarantee that 
it will always be possible to adapt the machine and 
thus to spread the initial capital outlay sufficiently 
widely to permit low capital charges. 

Flexibility must also be provided in machine 
operation in a number of ways, such as (a) by allowing 
for rapid by-passing of machines which develop 
faults, or alternatively, by providing stand-by units 
and replacement tools which can be quickly substi- 
tuted should failure occur; (6) by dividing machining 
operation lines into automatic transfer groups with 
inter-group buffer stocks such that stoppages in any 
one group need not affect the general flow of produc- 
tion; (c) by providing means for altering the relative 
speed of adjacent automatic groups so that the 
production balance may be restored from time to time. 

In addition to these planning principles, there are a 
number of engineering principles which must also be 
observed in the detailed design of such equipment. 
The most important of these are :— 

(i) the provision of safeguards against serious 
damage caused by tool breakage, misalignment 
of parts, or the introduction of defective parts 
from previous operations. Overload trips, 
electrolimit switches and automatic or visual 
inspection at danger points are commonly 
used safeguards. 

(ii) the provision of positive means for maintaining 
accuracy of alignment and for holding key 
dimensions within the required tolerances. 

Reference is made in the paper to a number of 
methods, such as locating and clamping against non- 
wearing surfaces, and the use of hardened steel 
dowels and bushes. Attention must also be directed 
to the use of kinematic design principles in this 
connection. 

It is interesting to note that many of the examples 
quoted in the paper, and many other existing plants 
based upon the automatic cycle and automatic 
transfer principle, embody at least a number of these 
planning and engineering principles. 

In one example mentioned, the A. O. Smith car 
frame plant, all these principles have been observed 
and in particular the engineering requirement of 
flexibility has been met to a degree which has enabled 
the plant to maintain continuous operation over 25 
years, and to be adapted continuously to meet wide 
changes in the style, size and shape of the product. 

The future use of such machines in British industry 
will depend to a major extent upon providing the 
same degree of flexibility in this type of plant. 
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From: Mr. T. W. ELKINGTON, M.LProd.E., Director and 
General Manager, Peter Brasshouse, Ltd., Birmingham. 


I heartily endorse Mr. Woollard’s opening remarks 
that never has such a major development of production 
engineering received such little national publicity or 
comment. 

On the other hand, Mechanical Handling has had a 
great deal of attention, and is now accepted as the 
term used to cover inter-departmental handling. 

Too little attention has been focused on the 
broader conception of Materials Handling—which is 
now acknowledged as the term used to cover the 
movement of material right through the production 
plant, in other words, from “‘door to door’’. 

Materials Handling embraces handling at the 
“work point proper’, which has been designated 
“inter-process handling’’ and which, in the main, 
involves precision engineering and a great deal of 
production engineering ingenuity. 

The automatic transfer machine is the logical 
development of the co-ordination of handling and the 
machine—the natural blending of two facets of 
production engineering. 

Mr. Woollard has given us a sound picture of the 
strides made in the motor manufacturing industries 
in the use of this technique, and has given proven 
examples of the economic values of these projects. 
British manufacturing industries as a whole would 
be wise to weigh carefully the possibilities of similar 
systems where quantity production is required for, 
without doubt, other products can be effectively 
handled with automatic transfer machines. The 
basic principle is—‘‘dispense with handling wherever 
possible, for it adds nothing to the job except its 
cost !” 

Production Engineers must at all times be alive to 
wastage due to excess handling and although there 
are many jobs where, for technical reasons, difficulties 
arise to prevent manufacture on the same scale as 
in the motor industry, economies can be made by 
using the same approach. While the economies of 
“Inter-Departmental Handling” aredifficult to assess— 
for they cover the whole plant and are eventually ab- 
sorbed in the overheads—“‘‘Inter-Process Handling”’ or 
handling at the “work point proper”’ can be accurately 
ascertained. Many of the advantages such as the 
reduction of fatigue; reduction of scrap, and damage; 
and the saving of floor space, can be valued only as 
keeping in step with the times—the natural.progress 
of industry. 

The points upon which to assess the economic 
value of a transfer machine’s installation: must be 
more definite and have strict bearing on the selling 
price and quality of the product. Production 
Engineers therefore must base their calculations on :— 

(a) The quantity to be produced. 

(6) The increased output expected. 

(c) The labour cost. 

(d) The amortisation of the equipment over the 

contract period. 

(e) The cost of maintenance and replacement. 

The further extension of this technique throughout 
industry in general depends on concrete propositions 
being put before the Boards of Directors and Produc- 

(continued on page 46) 
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NOTICE OF ANNUAL GENERAL MEETING 


Notice is hereby given that the Annual General Meeting of the Institution will be held at 36, Portman 
Square, London, W.1, on Thursday, 29th January, 1953, at 4 p.m. 
AGENDA 


Notice convening Meeting. 


Annual Report of Council (2). 


Election of Auditors, 1952-53. 
Election of Solicitors, 1952-53. 
Votes of Thanks. 


SO et) ie Go po 


1. See page 38 
2. See pages 38 to 46 
3. See pages 44 to 46 


Minutes of previous Annual General Meeting (below). 
Report on Election of Members to Council (1). 


Presentation of Statement of Income and Expenditure, Balance Sheet and Auditors’ Report (3). 


By Order of the Council, 
W. F. S. WOODFORD, Secretary. 





MINUTES OF THE ANNUAL GENERAL MEETING HELD ON WEDNESDAY, 
23rp JANUARY, 1952 


The Thirtieth Annual General Meeting of the 
Institution was held on Wednesday, 23rd January, 
1952, at 7 p.m., at the Headquarters of the Institu- 
tion, 36, Portman Square, London, W.1. The Chair- 
man of Council, Mr. Walter C. Puckey, presided. 

The Chairman apologised for the absence of the 
President, Major-General K. C. Appleyard, C.B.E., 
who was in the U.S.A. 

Notice Convening Meeting 

The Secretary (Mr. W. F. S. Woodford) read the 
Notice convening the Meeting. 

Minutes of previous Annual General Meeting 

The Minutes of the previous Annual General 
Meeting, which were taken as read, were confirmed 
on the motion of Mr. H. P. Jost, seconded by 
Mr. M. Seaman. 

Election of Members to Council 

The Report on the Election of Members to Council 
was received on the motion of Mr. F. T. Nurrish, 
seconded by Dr. H. Schofield. 

Annual Report of Council 

The Chairman, in proposing the adoption of the 
Annual Report of Council, said that with the per- 
mission of the meeting he would take the Report as 
read. He called attention to and read some of the 
more important items which it contained. After a 
short discussion, the Report was adopted. 
Presentation of Statement of Income and Expendi- 
ture, Balance Sheet and Auditors’ Report 

Dr. H. Schofield, who moved the adoption of the 
accounts, said that the increase in the subscription 
income was a welcome one, but they must not rest on 
their laurels ; there were more members to be 
obtained to assist the Institution in its important 
work. 





Mr. H. Tomlinson seconded the motion, which 
was carried unanimously. 
Election of Auditors, 1951/52 

On the motion of Mr. J. D. Scaife, seconded by 
Mr. H. P. Jost, Messrs. Gibson, Appleby & Co., 
Chartered Accountants, were re-elected Auditors to 
the Institution and were thanked for their services. 
Election of Solicitors, 1951/52 

Mr. T. Fraser moved that Messrs. Syrett & Sons 
be re-elected Solicitors to the Institution and that 
they be thanked for their services. The motion was 
seconded by Mr. M. Seaman and carried. 

Votes of Thanks 

Mr. F. C. White proposed a vote of thanks to the 
President, Major-General K. C. Appleyard ; to the 
Chairman of Council, Mr. Walter Puckey ; and to 
the Vice-Chairman of Council, Mr. Harold Burke, 
for the splendid and invaluable work which they had 
done for the Institution during the last two years. 

The vote of thanks was carried with acclamation. 

The Chairman, Mr. Puckey, acknowledged the 
vote of thanks on behalf of his fellow officers. He 
said he knew of no better secondary line of activity 
(if he might so express it) to pursue than work for 
the Institution, and since he had undertaken his 
present task at the Ministry of Supply he had seen 
even more clearly than before the great need for a 
strong Institution of Production Engineers. 

It would be very appropriate that, from the 
Chair, he should say on behalf of all the members 
how much they appreciated the work done by the 
permanent staff of the Institution. The Secretary 


expressed the thanks of himself and his colleagues. 
The proceedings then terminated. 
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REPORT ON ELECTION OF MEMBERS TO COUNCIL 


In accordance with Article of Association No. 
33(c) six of the twelve elected Members of Council 
(five Members, one Associate Member) retired by 
rotation. 

For the six vacancies for elected Members, ten 
nominations were received. As a result of the ballot 
conducted in accordance with Article of Association 
No. 35, the following were elected :— 


Mr. A. J. Aiers, M.I.Mech.E. 

Mr. B. H. Dyson, F.I.1.A. 

Mr. P. G. Garside, A.M.I.Mech.E. 

Mr. B. G. L. Jackman, A.F.R.Ae.S., M.I.1.A. 
Mr. H. J. Swift, O.B.E. 


For the one vacancy for the elected Associate 
Member, two nominations were received. The Asso- 
ciate Member elected was :— 

Mr. J. E. Burnett. 


Ballot papers were circulated to 5,100 Corporate 
Members in the United Kingdom. 
Details of the voting issued by the Institution’s 
Auditors are as follows :— 
Eligible papers included in the ballot 1,306 
Rejected :— 
Incorrect number of votes recorded 
Papers not marked in ink 
Spoiled papers 
Envelopes unsealed 
Incorrectly marked J 
Papers received after closing date 


oO 
Nr OOO © 


no 


75 


Total number of ballot papers returned 1,381 





The full list of Council Members for the current 
year is published in the Journal. 





REPORT OF COUNCIL 
Ist July, 1951 to 30th June, 1952. 


TO BE PRESENTED BY THE CHAIRMAN OF COUNCIL AT THE ANNUAL GENERAL MEETING 
29th JANUARY, 1953. 


HE year 1951/52 may well prove to be a very 

significant one in the Institution’s history. There 
was a general feeling expressed at Council Meetings 
that the Institution’s administrative machinery and 
organisation should be examined, to see if any 
improvements could be made in the way the Institu- 
tion’s affairs are conducted. The President, General 
Appleyard, gave expression to this feeling when he 
proposed that a Special Committee on Organisation 
should be set up. The decision was actually made 
at the Council Meeting held in April 1951, that is, in 
the previous year, and, in fact, was reported upon by 
Mr. Puckey in the report to the General Meeting 
last year. It might be as well, however, to refresh 
members’ memories as to the aims and objects of this 
Committee. The terms of reference were framed 
generally to guide the Committee on the following 
lines :— 

“To raise the status of the Institution and the 
standard and effectiveness of the membership and 
the profession’. 

I had the honour to be elected Chairman of this 
Committee and my colleagues were Major-General 
K. C. Appleyard, Mr. J. Blakiston, Mr. E. D. Broome, 
Mr. R. S. Brown, Mr. H. Gardner, Mr. J. E. Hill, 
Mr. B. G. L. Jackman, Mr. R. W. Mann, Mr. A. 
Oppenheimer, Mr. W. C. Puckey, Dr. H. Schofield 
and Mr. C. H. T. Williams. 
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The Council were careful to appoint to the Com- 
mittee a number of senior members who had not 
played a significant part in the affairs of the Institution 
for some years past, and thus were able to bring to the 
Committee some fresh thoughts unbiased by existing 
practice. After many months of deliberation, my 
Committee produced a Report which was circulated 
to all Section Committees, who were given several 
months to study the proposals before Council was 
called upon to make any decisions. The Report 
aroused a considerable amount of comment and many 
Sections had criticisms to make, some on major points 
of principle, some on minor points of detail, but 
eventually at the Council Meeting held on 24th 
April, 1952, Council decided to adopt the Report in 
its entirety. 

There were some proposals in the Report which 
came within Council’s powers of immediate action 
and, as a result, some of these proposals have already 
been put into effect. One of the major proposals 
was a complete revision of the Journal, and members 
will have already seen the first issue of the new 
Journal, which they received on or about 1st January. 
There will be some members, no doubt, who will 
not like the new format. That is understandable; 
after 30 years of a Journal of a particular size, the 
introduction of a different size may cause a certain 
amount of inconvenience nd possibly conservative 
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objection, but my Committee were convinced, after 
the most careful examination of many other profes- 
sional Journals, that the new size was the best one 
to adopt. We are now committed to publishing this 
Journal for some period ahead and I would ask all 
members, therefore, to withhold their judgment for 
the time being, to study carefully the material which 
is published in the Journal over a period of months 
and to form their final opinion when they have had 
time to examine a series of issues. 


Standing Committees 

One or two other proposals of my Committee 
affected the set-up of our Standing Committees. It 
was our view that the then Technical and Publications 
Committee could not be expected to handle all the 
work of producing a new type of Journal and, at the 
same time, of taking all the steps that were necessary 
to improve the level of papers which it was hoped to 
publish. For this reason, it was recommended that 
the Technical and Publications Committee should be 
brought to an end and. two new Committees set up 
in its place. These two new Committees were to be 
known as the Editorial Committee and as the Papers 
Committee. 

The Editorial Committee is to have the entire 
responsibility for producing the Journal and all 
the work that this involves. The Papers Committee, 
as its name suggests, is to be primarily concerned 
with all the work in connection with papers. The 
Papers Committee is set up to assist Sections in 
getting good papers for their Local Section Meetings; 
they have the task of reading all the Institution 
papers that are submitted at Section or national 
level or at Conferences and elsewhere; to assess them 
and to decide whether or not they are suitable for 
publication in the Journal. The Papers Committee 
will also have the task of adjudicating upon all 
papers submitted for Institution Awards and it will 
be their duty to recommend to Council the names 
of authors who should be invited to prepare the 
Institution’s named Papers such as the Sir Alfred 
Herbert Paper, the Viscount Nuffield Paper and the 
George Pray Memorial Lecture. 

I really believe that if these two Committees fulfil 
the duties that have been placed upon them, then the 
whole level of the Institution’s professional work will 
be considerably raised. 

I should like to take this opportunity of recording 
the Council’s deep appreciation of the many years of 
loyal service rendered to the Institution by the 
members of the Technical and _ Publications 
Committee. 

Some of the proposals which were made by my 
Committee could not be adopted in full by Council. 
These proposals involve changes to the Articles of 
Association which require the approval of members 
in General Meeting. Accordingly, amendments to 
the Articles of Association have been drafted and 
will shortly be circulated to all corporate members 
of the Institution for them to study, prior to their 
being submitted to an Extraordinary General Meeting, 
which will probably be called in April, when members 
will have an opportunity of approving or disapproving 
of the proposals, by voting for or against as their 


consciences dictate. Members will have the assur- 
ance that all the proposals have been very carefully 
examined by Council and that they all have Council’s 
support. 

The principal changes involved in the Articles of 
Association is the grouping of all the existing Sections 
of the Institution into Regions. The growth in 
membership of the Institution is bringing about the 
establishment of more and more Local Sections. 
We have in Great Britain now no less than 28 full 
Sections, 6 Sub-Sections and 12 Graduate Sections 
in addition to those Sections set up in Australia 
(3 Sections), India (2 Sections), Canada, New 
Zealand and South Africa. 

Our Constitution provides that every Section shall 
have its President serving on the Council of the 
Institution and where the membership exceeds 200 or 
400, as the case may be, Sections have another one or 
two representatives serving on Council. The effect 
of this, of course, is that the Council gets bigger and 
bigger, and bigger, and consequently more and more 
unwieldy. By grouping the existing Sections into 
Regions, this difficult problem could be resolved. The 
proposals are that Section Chairmen—and it is 
proposed that the existing title of President should be 
changed to Chairman—and other representatives of 
Local Sections will form a Regional Committee, 
which will have the responsibility of co-ordinating all 
the work of Local Sections within the Region. Sections 
will continue to be self-governing just as they are to- 
day, and Regional Committees will have no overriding 
powers. Their function will be to unite the work of 
all the Sections in the Region and to provide advice 
and guidance where it is required. Regional 
Committees will have the responsibility of assisting 
Sections to form their programmes. They will arrange 
Regional Meetings, Regional Conferences and other 
functions where a regional arrangement would be 
more satisfactory than a purely local one. 

It is proposed that the Regional Chairmen and, 
possibly, other representatives of the Regions, will 
then form the Institution’s Council, with the addition 
of the elected members and other officers. In this way 
the Council will become considerably smaller than it 
is at present and its ultimate number will be fairly 
stable. I believe myself that this will promote 
better government within the Institution, without in 
any way interfering with the existing freedom of 
Local Sections in managing their own affairs. 

The Institution has existed on its present Constitu- 
tion, with amendments from time to time, for the 
past 31 years. My Committee believe that in framing 
these proposals for adjustments to the Constitution, 
that machinery will be provided which will enable 
the Institution to go forward for another 30 years 
or more with as much success as in the past. 

Members should most seriously consider the 
proposals from this point of view. They should 
discount their immediate reaction and the possible 
immediate effect upon their Local Section activities, 
and consider rather the long-term effect upon the 
Institution’s Constitution and whether or not the 
proposals will enable the Institution to go ahead even 
more rapidly than in the past. 
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Finance 

All members will have had an opportunity of 
studying the Balance Sheet and Statement of Income 
and Expenditure which was published in the 
January 1953 Journal. In accordance with the 
requirements of the Companies Act, the Accounts of 
the Sub-Councils in Australia and South Africa and 
of the Sections in Bombay, Calcutta and New Zealand 
have been amalgamated with the United Kingdom 
Accounts. The Accounts will be presented later in 
the Meeting, when members will have an opportunity 
of asking questions. 

Members will observe that, during the year, there 
has been an excess of income over expenditure of 
£2,030. It is interesting to note that the Sections 
outside the United Kingdom are doing well and have 
contributed their share to this surplus. 

I should like to mention, however, that the liquid 
position of the Institution appears to be at its worst 
at the Balance Sheet date, when, invariably, there is 
an overdraft on the Head Office bank account. This 
is not due to any mismanagement on the part of the 
Finance and General Purposes Committee, but rather 
because the Institution’s income for the year is not 
due until July 1st, the day after the date of the 
Accounts. In actual fact, within one day of the 
Balance Sheet date the bank balance commences to 
swell rapidly to a credit of many thousands of pounds 
and it remains in substantial credit for approximately 
11 months of each year. 

It may be thought that with an accumulated surplus 
on the Income and Expenditure Account of £9,399, 
further appropriations should be made to specific 
funds, but, so far as possible, the Finance Committee 
prefer to adopt the sound method of backing such 
appropriations with invested securities and, in this 
connection, it has to be noted that a considerable 
proportion of our current assets are with our Overseas 
Sections, where there may be local Treasury restric- 
tions prohibiting the remittance of funds to London. 
In actual fact the current assets include :— 

Cash with Overseas Sections A £2,564 

United Building Society, South 
Africa, Deposit Account .. £1,650 
£4,214 


Thus, you will see that the good position reflected 
in the Balance Sheet is to a quite considerable extent 
represented by liquid assets outside the United 
Kingdom, which are not necessarily available for 
immediate investment by our Head Office here in 
London. It is desirable, of course, that our Sections 
outside the United Kingdom should have adequate 
financial resources at their command. 

Having in mind the period of inflation through 
which we have been passing for the past few years, I 
believe that we can feel reasonably satisfied with our 
financial position. We have been enabled again in 
the past 12 months to operate all our Institution 
facilities and yet show a surplus of income over 
expenditure exceeding £2,000. It is essential that 
we should continue to operate on this basis for a 
number of years to come. The time is not very far 
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distant when we are faced with the difficult task of 
securing new Institution Headquarters. The Sec- 
retary of the Institution has inspected many 
properties. Some of them are suitable and some of 
them are entirely unsuitable for use as Headquarters, 
but all of them have so far been prohibitively expen- 
sive. There is little doubt that the Institution will 
require a large capital sum, within the next few years, 
to enable us to buy new and suitable Headquarters 
and we shall have to direct all our energies to this end. 

I can assure you that the Finance and General 
Purposes Committee, of which I am Chairman, pay 
the greatest attention to all financial matters. 
Budgets are very carefully considered and our income 
and expenditure is always planned at least 12 months 
ahead. Noexpenditure is incurred unless the Finance 
Committee are fully satisfied that it is justified. 
One rule, for example, which the Committee always 
endeavour to operate is that all special functions 
of the Institution outside the normal day-to-day 
business, should be self-supporting. I refer to such 
efforts as National Conferences, Annual Dinners, 
Weekend Schools, the Summer School and all 
special functions of that kind. We consider it fair 
and reasonable that where special facilities of this 
nature are provided, the members who are able to take 
advantage of them should be charged a small fee 
to cover the cost so that they shall not be a burden on 
Institution funds. 


Education 

Undoubtedly, the most important aspect of the 
Institution’s work at the present time is the develop- 
ment of education for production engineering. At 
a rough estimate, industry needs an intake every year 
of men specifically trained as Production Engineers 
of the order of 2,000 or more, yet the number of young 
men entering the industry through the recognised 
training as Production Engineers is not many more 
than 200. ‘The Institution’s Education Committee 
are making a close study of the needs of industry, with 
a view to shaping the Institution’s education policy so 
as to provide industry with the number of properly 
trained men that it-needs every year. 

During the past year, there has been not only an 
increase in the provision of facilities for the study of 
production engineering, but also considerable dis- 
cussion and experiment as to the desirable content of 
the courses. The expansion of facilities for training 
has not yet been matched by a corresponding use of 
the facilities by industry. All members can help by 
making sure that where courses exist, their appren- 
tices and student Production Engineers are encouraged 
to attend them. 

The Associate Membership Examination has been 
generally accepted and I can report an achievement 
of great significance in the development of the 
Institution. This was the acceptance of the Associate 
Membership Examination (subject to certain quali- 
fying conditions) by the Burnham Committee of the 
Ministry of Education as a Graduate equivalent for 
salary purposes for teachers. It should not, however, 
be assumed that this represents finality in the form 
of the Examination, which must keep abreast of 
scientific development. 
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It was stated in the Chairman’s Report last year 
that an increase in the number of candidates taking 
the Examination was expected. This has, in fact, 
taken place during the year under review. The 
period has also seen a considerable increase in the 
numbers of Junior Members, which is in part due to 
the enhanced attraction of qualification by the new 
Examination. 

The decisions of the Government concerning the 
Development of Higher Technological Education 
have also been made known in broad outline and these 
are reflected in the deliberations of the Education 
Committee. A further development of considerable 
interest has been the expansion of the Institution’s 
educational service, not only to members, but 
through representation on various national and 
local bodies. 


Only one Schofield Travel Scholarship was 
awarded in 1952, to Mr. D. C. Howard, who carried 
out his project in Switzerland and Germany. Messrs. 
F. W. Walton and A. H. Needham, the 1951 Schofield 
Scholars, have given excellent accounts of their visits 
abroad and have obviously benefited very much 
through the opportunities of the Scholarships. 

The success of the Third Annual Summer School 
held at Ashorne Hill was due in no small measure to 
the enthusiastic support of the Midlands Sections. 

The Institution has approved conditions for the 
award of an Institution Prize in connection with the 
scheme for the Higher National Certificate in 
Production Engineering. This award will be addi- 
tional to those prizes already presented jointly with 
the Institution of Mechanical Engineers. 

Mr. J. France has been elected to serve as Chairman 
of the Education Committee in succession to Mr. W. E. 
Park. 


Membership 


Our membership continued to grow during the 
year and the total number of members on 30th June 
1952 was 9,186, a nett increase of 448 over the previous 
year. The following figures show the number of 
members in each grade and the corresponding 
number in the previous year: 


1952 195! 
Honorary Members 7" * 8 9 
Members ran ag ie 1,410 
Associate Members os 45274 4,080 
Intermediate Associate Members 288 349 
Associates 3 “- ie 158 161 
Graduates s - . oe 1,896 
Students .. ini “4 ‘a 804 645 
Affiliated Firms .. mt 4 201 188 





g, 186 8,738 





Mr. R. L. Paice has been re-elected Chairman 
of the Membership Committee for the ensuing year. 


Awards 


The following awards were made during the year :— 


Institution Medal—for the best Paper presented by 
a non-member for the year 


1950/51 to:— 


Mr. J. Redshaw, O.B.E., M.I.N.A., for his 
Paper entitled “Building an Ocean Liner’. 


Institution Medal—for the best Paper presented by 
a member during the year 
1950/51 jointly to:— 
Mr. P. K. Eisner for his Paper entitled ““Tracer 
Controlled Machine Tools,” 
and to 
Mr. H. P. Jost, for his Paper entitled “Industrial 
Law and the Production Engineer’. 


Lord Austin Prize 1951—for the best essay by a 
Graduate to:— 
Mr. J. Irwin for his essay entitled ““The Automatic 
Production of Pressed Glassware’’. 
Certificates of Merit were awarded to Mr. R. S. 
Cracknell and Mr. D. Whitehead. 


Hutchinson Memorial Award 1950/51—for the best 
Paper presented by a Graduate jointly 
to:— 

Mr. P. K. Eisner, for his Paper entitled ‘“Tracer 
Controlled Machine Tools,” 

and to 
Mr. H. P. Jost, for his Paper entitled “Industrial 
Law and the Production Engineer’. 


Schofield Travel Scholarship 1952—-was awarded to 
Mr. D. C. Howard. 


Technical and Publications 


Probably the most important service which the 
Technical and Publications Committee rendered to 
the Institution during its period of office was the 
establishment of the principle of having “Institution 
Papers”. The first of these, known as the Sir Alfred 
Herbert Paper, was presented on 19th March, 1952, 
by Mr. F. H. Rolt, O.B.E., B.Sc., A.C.G.L, 
M.I.Mech.E., M.I.Prod.E., Superintendent of the 
Metrology Division of the National Physical Labora- 
tory. About 400 members and guests attended the 
meeting at the Royal Empire Society, when the 
Paper was presented. The Paper and the discussion 
which took place at the meeting, together with the 
subsequent written contributions to the discussion, 
were published as the first in the series of Sir Alfred 
Herbert Papers. In view of the great interest 
aroused, Mr. Rolt is presenting the Paper to Regional 
Meetings of the Institution in other parts of the 
country. 


During the coming year, other named Papers will 
be presented. Sir John Cockcroft, Director of the 
Atomic Energy Research Establishment at Harwell, 
has accepted Council’s invitation to present the 
Sir Alfred Herbert Paper 1953. He will take as his 
subject “Industrial Applications of Atomic Energy” 
and it is expected that the meeting will take place 
during the Summer of 1953. 

Major-General K. C. Appleyard, C.B.E., the 
immediate Past President of the Institution, has 
agreed to present the Viscount Nuffield Paper, 
probably in May 1953. 

Another named Paper to be presented for the first 
time in the coming year will be the George Bray 
Memorial Lecture. The Directors of Messrs. George 
Bray and Co. Ltd., of Leeds, have very kindly 
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donated to the Institution the sum of £500, which 
your Council have invested. The income from this 
fund will be used every year to make an award to the 
author of the George Bray Memorial Lecture, 
which will commemorate the memory of Colonel 
George Bray, a Past President of the Yorkshire 
Section of the Institution and one who did immense 
work for the Institution behind the scenes over a 
period of many years. In making possible the 
annual presentation of this Paper, the Directors of 
the Company have expressed a wish that the subject 
chosen each year should be the application of the 
science of production engineering in spheres with 
which it is not traditionally associated. 

Strenuous efforts were made by the Technical and 
Publications Committee to maintain a high level of 
papers to be published in the Journal. The Editorial 
Committee and the Papers Committee which super- 
seded the Technical and Publications Committee 
in 1952, have been set the highest standards of 
attainment by their predecessors. Mr. M. Seaman 
has been elected the first Chairman of the Editorial 
Committee and Mr. W. J. T. Dimmock, the 
first Chairman of the Papers Committee. 


Standardisation 


The Standards Committee have continued their 
work in close collaboration with the British Standards 
Institution, who have expressed their appreciation of 
the valuabie services rendered by our members. At 
present, 123 members of the Institution are serving 
on 101 B.S.I. Technical Committees. 

Efforts have been made to ensure that firms 
appreciate the fact that suggestions concerning 
standardisation are welcomed. As a result a number 
of points were submitted to B.S.I. Members are 
invited to submit any suggestions they have on this 
subject and these will be considered by the Standards 
Committee and passed to the B.S.I. 

Mr. C. M. Holloway has been re-elected Chairman 
for the Session 1952/53. 


Research 


The Joint Committee on the Measurement of 
Productivity, which was set up jointly with the 
Institute of Cost and Works Accountants in 1948, 
under the auspices of the Research Committees of 
both Institutions, have recently published a Report on 
“Measurement of Productivity—Work Study Appli- 
cation and Training”, which has been very favourably 
received by both the national and technical press and 
has aroused considerable interest throughout the 
country. 

The Joint Committee are in the process of setting up 
Sub-Committees to prepare reports on “‘Measurement 
of Productivity—Production Control” and “‘Measure- 
ment of Productivity—Works Statistics”. It is 
anticipated that the findings of these two Sub- 
Committees will be complementary to each other 
and will be published in one Report. 

The Materials Handling Sub-Committee, under 
the Chairmanship of Mr. T. W. Elkington, has been 
engaged in the preparation of a Memorandum on 
Materials Handling Practice in British Industry and 
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it is anticipated that this Report will be published 
in the early months of 1953. 

It had been proposed to carry out a Survey in 
connection with this Memorandum but, following the 
results obtained from a pilot questionnaire and from 
recommendations received from firms participating 
therein, it has been agreed that the Survey should be 
undertaken industry by industry. This step will 
enable the Sub-Committee to make comparisons as 
between one organisation and another and to put 
forward recommendations of value to the industry as a 
whole. 

A number of Case Studies have been assembled, in 
conjunction with the Anglo-American Council on 
Productivity; originally it was intended that these 
should form part of the Memorandum, but they will 
now be published as a separate document early in 1953. 

A Bibliography on Materials Handling has been 
prepared and will be reproduced in the Memorandum. 

The Sub-Committee were instrumental in organising 
a One-Day Conference at the Mechanical Handling 
Exhibition at Olympia on 7th June 1952. The 
Conference was divided into two Sessions, at each of 
which two Papers were presented, followed by 
discussion. 

The Sub-Committee are now devoting their 
energies to the educational aspects of Materials 
Handling and are preparing a syllabus, in collabora- 
tion with Mr. T. B. Worth, the Institution’s Education 
Officer. 

Sir Lionel Kearns has been re-elected Chairman of 
the Committee for the Session 1952/53 and Mr. B. H. 
Dyson has been re-elected Vice-Chairman for the 
same period. 


Hazleton Memorial Library 


The physical growth of the Library in the past 
twelve months is apparent to anyone who visits the 
Headquarters at Portman Square. Additional shelv- 
ing has been erected and greatly improved facilities 
are offered to members. The Library stock is over 
1,500 volumes and 1,000 pamphlets. In addition, 
more than 170 periodicals are regularly received. 

The Library Committee, under the Chairmanship 
of Lord Sempill and the Vice-Chairmanship of Mr. 
H. G. Shakeshaft, who was also Chairman of the 
Maintenance Sub-Committee, have been striving to 
make the collection as widely representative of produc- 
tion engineering interests as possible. 

The information service is in many ways the most 
important part of the Library’s work, and the Com- 
mittee hope that more and more members will take 
advantage of it. Queries are received daily by 
letter, telephone, or personally from members all 
over the United Kingdom. They cover a very wide 
field, often far beyond the accepted spheres of 
production engineering. Sometimes a telephone call 
or the despatch of a single book or pamphlet will 
suffice to answer the query; sometimes a bulky parcel 
of journals has to be sent through the post; sometimes 
a bibliography has to be prepared, or loans negotiated 
from other libraries. Sometimes the information can 
best be obtained through personal contacts or telephone 
calls to persons or organisations who have special 
knowledge of the subject; and sometimes, too, it 
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seems to be a problem on which there is very little 
recorded information, or in which the member 
concerned will possibly be pioneering new ground. 

Side by side with developing the information 
service, the Library Committee aim to make known 
to members some of the new material which is added 
to the Library. Hence they prepare, with the assist- 
ance of members from all over the country, abstracts 
and reviews of recently published books. The 
popularity of this service can be seen from the number 
of requests which are received for the titles mentioned 
in recent issues of the Journal. 

Lord Sempill has been re-elected Chairman and 
Mr. J. C. Z. Martin has been elected Vice-Chairman 
of the Committee. 


Local Section Activities 


Your Council are encouraged by the evidence of 
enthusiasm and activity noticeable in all Sections 
and the Institution is indeed indebted to the Officers 
and Committees of Local Sections for the valuable 
work which they have contributed. During the 
year, nearly 300 Lecture Meetings have been held in 
the United Kingdom and 50 in Sections outside the 
United Kingdom. Many varied social functions and 
Works visits have also taken place. 

The West Wales and Shrewsbury Sub-Sections 
have made great strides and have been granted full 
Section status, also a Graduate Section has been 
formed in Sheffield. A Sub-Section of the Eastern 
Counties has been formed in Norwich and this is now 
firmly established. During the year covered by this 
Report, negotiations were continued with a view to 


setting up Sub-Sections in Gloucester and Oxford,. 


and as you will no doubt be aware, these have now 
been established. 

A Conference of Graduate Section Representatives 
was held in March and was very well attended. 

In May, a Conference of Section Honorary 
Secretaries was held, when many administrative 
problems of the Institution were discussed. Mr. 
E. H. Y. Burden, Honorary Secretary of the Bombay 
Section, was able to attend and made a very valuable 
contribution to the proceedings. 

The Sections of the Institution outside the United 
Kingdom are flourishing and there is evidence of 
continued activity and enthusiasm; it is also 
pleasing to record that the membership of all 
these Sections is still steadily increasing. In Africa, 
the proposed formation of a Section in Rhodesia is 
still under consideration by the South African Sub- 
Council. The visit of the President, Major-General 
K. C. Appleyard, to Canada, did much to advance 
the Institution’s work in that country and the Section 
is now well established. 

A number of members from Sections outside 
Great Britain have visited us ‘during the year. 
Overseas members are always made very welcome 
at Institution Headquarters and at Section Meetings. 
At the same time, members from Great Britain have 
visited parts of the Commonwealth and Empire, 
where they have been most cordially received by our 
fellow members in those countries. 

I cannot speak too highly of the value to the 
Institution of the work so willingly performed for the 


Institution by all its voluntary officers in our Local 
Sections. Their constant devotion to duty and the 
many hours of hard work which they perform in 
promoting Institution activities is of inestimable value. 


Anglo-American Council on Productivity 


The Institution continued to work closely with the 
Anglo-American Council on Productivity and was 
able to give assistance, on many occasions, in nomi- 
nating suitable men to join the various Specialist 
Teams which were sent to the United States under 
the auspices of the Council. The Anglo-American 
Council on Productivity has now been brought to an 
end and I should like to record here, on behalf of the 
Institution, our appreciation of the immensely 
valuable work which the Council has done for 
British industry during its years of existence. A new 
body, known as the British Productivity Council, has 
been set up to take its place. The policy of the 
new Council has not yet been made known and we 
are not yet fully aware of what it might do. 
Nevertheless, I can assure the Council, on behalf 
of the Institution, that it will continue to receive 
our fullest support. ' 


Meetings of Council 


Your Council has met four times during the year, 
to conduct the routine business of the Institution. In 
addition, considerable time has been devoted at 
Council Meetings to discussion of important matters 
of Institution policy. Reports of the Council 
Meetings have been published in the Journal. 


Services of Members 


In his Report last year, Mr. Puckey laid emphasis 
on the value to the Institution of the voluntary 
services of members. I can only underline what he 
said. The strength of a Professional Institution is 
dependent upon the voluntary contributions made by 
the members of the profession. Our Institution, 
through our Local Section organisation, is enabled 
to have the support and help of a very large number 
of members. There is evidence that more and more 
members are taking an active interest in the work of 
the Institution and are themselves prepared to make 
direct contributions. 


Headquarters Staff 


I would like to place on record my appreciation of 
the devotion to duty and to the Institution displayed 
by the Staff, and I can assure you this view is shared 
by the Council as a whole. 

Mr. Woodford has made marked progress and 
advanced in status since his appointment as Secre- 
tary, and has justified the confidence placed in him. 
In his endeavours, he has been ably assisted by his 
Chief Assistants, Mr. Knight and Mr. Caselton, and 
indeed by all the Staff at Headquarters. 

In appreciating the tremendous amount of volun- 
tary work which is done for the Institution by 
members, I think it should be borne in mind that 
this would be impossible if it were not for this 
attitude of mind which is a characteristic of all the 
Staff, and makes it such a pleasure to work with 
them. 
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Honours 
It is recorded with very great pleasure that the 
following members have been honoured by the 


Conclusion 
Finally, I think it my duty to point out to you 
that this Report refers to the Financial Year ending 


Sovereign during the year:— 
Sir Cecil Weir. . Colonel F. G. Thorpe 
K.C.M.G. eet. 
R. F. Newman..C.B.E. F. J. Chard. .M.B.E. 
W. C. Holden. .M.B.E. H.O. Norwood. .M.B.E. 
J. Skinner. . M.B.E. G. Swain. . M.B.E. 


30th June, 1952, and therefore covers the work done 
by my predecessor, Mr. W. Puckey. Indeed, I feel 
that he should have presented it, but in accordance 
with our normal practice, I find myself in the posi- 
tion of giving you some information with regard to 
the work done by the Institution under his direction. 
This permits me to pay tribute to his outstanding 
contribution to the Institution in the two years 
during which he was Chairman of Council. He set 
a standard which I find extremely difficult to follow, 
and I am certain that his name will be associated 

(continued on opposite page). 


Obituary 

It is with regret that the deaths of 37 members 
during the year must be recorded. Their names 
have been published in the Journal. 





THE INSTITUTION OF PRODUCTION ENGINEERS 
BALANCE SHEET as at 30th JUNE, 1952 











1951 £ £ 1951 £ £ 
Accumulated Funds and Surplus Fixed Assets 
25,027 The Viscount Nuffield Gift ... 25,027 Leasehold Premizes at cost 
100 The Lord Austin Prize Fund ... 100 (Depreciation is provided by 
100 The Hutchinson Memorial Fund 100 3,481 a Sinking Fund) A 3,481 
The George Bray Memorial Furniture, Fittings and Plant at 
Fund ... isi a +. 500 the net amount standing in the 
2,000 New Building Fund ... <<: aon Institution’s books at 30th 
—— 27,727 June, 1948... ad <. i 
1,653 Leasehold Premises Sinking Fund 1,780 Additions eat an a) See 
1,000 Dilapidations Reserve Fund ... 1,100 - 
——- 2,880 5,406 
Life Subscriptions: less amount Less Depreciation to date ... 1,294 
transferred to Income and 4,227 —— 4,112 
739 Expenditure Account bes 864 Fund Investments at cost: as 
7,369 Income and Expenditure Account 9,399 25,227 scheduled a viol ae 27,727 
_- —--- (Market value £21,795) 
37,988 40,870 Sinking Fund Policies: as 
433 Hazleton Memorial Library ... 5 2,653 scheduled (Premiums paid) ... 2,880 
51 Melbourne Prize Account ee 51 —_—- — 
a 56 35,588 38,200 
59 Schofield Scholarship ... aa 387 


Current Assets 
Current Liabilities po yt oe er 





Sundry Debtors, Deposits and 











3,852 Sundry Creditors = <p ee 5,283 Stocks ma? shes s. 2ae 
218 Subscriptions received in advance 331 General Investments at cost : as 
Bank Overdraft : less Sections 1,134 scheduled aid £ ae 
1,138 and Cash Balances ... ee Fe (Market value £814) 
: — 5,732 United Building Society—Deposit 
1,250 (South Africa) i re 
Cash at Bank— 
Hazleton Memorial Library 
484 and Melbourne Prize Accounts 177 
—— 8,845 
43,739 £47,045 43,739 £47,045 
CECIL M. WEIR, President. 
H. BURKE, 


Chairman of Council and Finance Committee. 


W. F. S. WOODFORD, Secretary. 


Report of the Auditors to the Members of The Institution of Production Engineers. 

We have obtained all the information and explanations which to the best of our knowledge and belief were necessary 
for the purposes of our audit. In our opinion proper books of account have been kept by the Institution so far as appears 
from our examination of those books. Audited Balance Sheets and Accounts have been received from each of the Overseas 
Sub-Councils and these have been incorporated in the above Balance Sheet and annexed Income and Expenditure Account. 
We have examined the above Balance Sheet and annexed Income and Expenditure Account which are in agreement with the 
books of account audited by us and the audited Sub-Councils Accounts supplied to us. No provision has been made for re- 
ductions in value of invested funds. In our opinion and to the best of our information and according to the explanations 
given us the said Accounts give the information required by the Companies Act, 1948, in the manner so required and the 
Balance Sheet gives a true and fair view of the state of the Institution’s affairs as at 30th June, 1952, and the Income and 
Expenditure Account gives a true and fair view of the excess of income over expenditure for the year ended on that date. 








20, Bloomsbury Square, 
London, W.C.1. 
11th October, 1952. 
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with many progressive moves within the Institution 
for some considerable time to come. 

I would also like to refer to General Appleyard, 
who was our National President during the period 
now under review. I have very happy memories of 
his Presidency, and I am sure that members will 
share with me the stimulation and great encourage- 
ment which one always received after spending some 
time with him. During the time when he was Presi- 
dent Elect for one year, and subsequently President 


for two years, he did not spare himself in visiting 
Sections all over Great Britain and Overseas. He 
was at all times willing to devote his time, thought 
and energy to the well-being of the Institution and 
we owe him a deep debt of gratitude. 

The Institution is particularly fortunate in being 
able to secure the services of such eminent Indus- 
trialists. It is in this category that we welcome Sir 
Cecil Weir as successor to General Appleyard, and 
we have already felt the impact of Sir Cecil’s great 

(continued over page). 





INCOME and EXPENDITURE ACCOUNT for the year ended 30th JUNE, 1952. 





1951 = £ 
To Establishment Charges 
240 Rent and Water Rate ... 241 
1,042 Light, Heat and Cleaning 1,049 
375 Repairs and Renewals ... 357 
— 1,647 
, Administration Expenses 
1,606 Postage and Telephone ... 1,894 
3,399 Printing and Stationery ... 3,522 
Professional Charges and 
53 Insurance bes sm 81 
225 Audit Fee 300 


Travel, Entertaining and 
Meetings (other than 











1951 £ £ 
By Subscriptions 
25,873 Renewals and Arrears ... 27,987 
433 Transfers ... oe is 281 
2,379 New Say BEL eto 
3,321 Overseas ... soy oe §=6SS 
1,587 Entrance Fees... lee 885 
— 34,396 
1,104 ,, Interest bax $33 $e 1,023 
10,193 ,, Journal Receipts ... & 11,768 
96 =,, Sale of Publications sis 185 
44,986 £47,372 








ON ACCOUNT 





2,406 Sections) _ . | eae 
363 Miscellaneous hie yas 208 
— 8,358 
14,318 ,, Salaries sos ioe mS 15,304 
,, Section Expenses 
1,607 United Kingdom ... +. ae 
2,110 Overseas (Audit Fees £93) 2,053 
1,000 Central Services ... as 911 
——- 4,857 
, Journal 
9,631 Printing... rae ... 10,639 
1,188 Postage and Envelopes ... 1,750 
—~ Institution Papers ete 700 
542 Reporting ae pts 400 
— 13,489 
164 ,, Donations and Grants wee 138 
» Miscellaneous 
373 Dinner—October 2nd, 1951 45 
322 Schofield Travel Scholarship -- 
Cost of Appointments 
94 Bulletin (Net) ... iis — 
Mechanical Handling Exhi- 
—- bition... eit aes 112 
-- Presidential Regalia oak 145 
6 Summer School 1951... 44 
-- 346 
» Provisions 
Depreciation —— Furniture 
436 and Fittings... - 476 
100 Dilapidations Reserve... 100 
127 Leasehold Sinking Fund ... 127 
500 Schofield Scholarships 1952 500 wee 
oe 
,, Balance—Excess of Income 
over Expenditure carried 
2,759 down ont ia ai 2,030 
44,986 £47,372 
APPROPRIATI 
1951 £ £ 
To Transfer to .New Building 
2,000 Fund as nr es — 
7,369 Balance carried forward ... 9,399 
9,369 £9,399 

















1951 , £ 
6,608 By Balance at Ist July, 1951 ... 7,369 
Excess of Income over Expen- 
2,759 diture brought down ... 2,030 
2 Profit on Sale of Investments — 
9,369 £9,399 
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administrative ability, 
Council and Committee Meetings. 
been announced, he has now been appointed by Her 
Majesty's Government as Leader of the United 
Kingdom Delegation to the High Authority of the 
European Coal and Steel Community at Luxem- 
bourg, commonly known as the “ Schumann Plan.” 


knowledge and wisdom at 
As has already 


While we regard this appointment as an honour to 
the Institution, we have to recognise that in the 
future, Sir Cecil will have less time for Institution 
work than he would have wished. I am sure that 
you would like to join me in extending to him our 
thanks for accepting the office of President and our 
good wishes for his future career. 





INVESTMENTS 30th JUNE, 1952. 





SCHEDULE OF FUND INVESTMENTS 
The Viscount Nuffield Gift 
£7,124 19s. 10d. 34 per cent. War Stock . 
£8,554 9s. Od. 
£9,038 Os. Od. 


Consolidated Debenture Stock 


The Lord Austin Prize Fund 

£95 8s. 5d. 34 per cent. War Stock 
The Hutchinson Memorial Fund 

£95 8s. 5d. 34 per cent. War Stock 
The George Bray Memorial Fund 

£775 Os. 9d. 

1920 

New Building Fund 


£2,102 is. 6d. 3 per cent. Savings Bonds, 1955/65 


SCHEDULE OF SINKING FUND POLICIES 
Leasehold Premises Sinking Fund 


Norwich Union Life Insurance Society Policy—Premium Paid 


Dilapidations Reserve Fund 


General Accident Fire and Life Assurance Corporation Ltd. Policy 


Premium Paid 


SCHEDULE OF GENERAL INVESTMENTS mane 


£274 12s. Od. 34percent. War Stock 
£151 4s. 6d. 34 percent. Treasury Stock 
£382 13s. 8d. 34 percent. War Stock - 
£190 16s. lld. 34percent. War Stock 
£37 17s. 3d. 34 percent. War Stock 
£50 2s. 6d. 34 percent. War Stock 


34 per cent. Treasury Stock, 1977/80 . 
4 per cent. Canadian Pacific Railway Perpetual 


London County 3 per cent. Consolidated Stock, 


£ s. d. z ‘2. 
7,428 19 8 
8598 4 2 
9,000 0 0 

ee 25,027 3 10 

100 0 0 

100 0 0 

500 0 0 

2,000 0.0 

£27,727 3:10 

1,780 6 8 

1,100 0 0 

£2,880 6 8 

290 0 0 

152 0 1 

400 0 0 

200 0 0 

40 0 0 

52 10 0 

£1,134 10 1 





Continued from page 36. 
tion Engineers, who will have to consider this matter 
very seriously in the future. 

In further support of this principle, which is based 
as Mr. Woollard has mentioned on the “‘Unit system 
of Machine Tooling”’, is the fact that even at the end 
of the particular contract under review, much of the 
plant is reclaimable and can be built into other 
set-ups. 

Good handling schemes do dispense with some 
labour, and do create some redundancy, which up 


NOTE: 


Comment is invited on papers published in the Journal. 


to the present time has not been serious due to full 
employment, but in’ face of world competition there 
can be no going back and the ultimate aim must be to 
reduce laborious work, produce better quality goods 
at cheaper prices, upgrade men from labouring jobs 
to become operatives and promote greater interest in 
the overall factors of efficient production. 

This paper of Mr. Woollard’s opens the door to 
new thought on this subject, and maybe industry as a 
whole will be grateful to the motor industry for showing 
the way. 


Contributions which should be 


brief and to the point should be addressed to the Editor, 36 Portman Square, London, W.1. 
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SOME IMPRESSIONS OF A VISIT TO THE 
UNITED KINGDOM 


by J. B. ARNOLD, M.I.Prod.E. 


Mr. Arnold, who is a member of the Melbourne Section of the Institution, and director of a number of 
companies with wide and varied activities, spent some time in the United Kingdom last year, during the 


course of a business tour. 


T is very difficult for a visitor to observe the things 

that really matter, because there are always a great 
many complementary media that are not visible to 
the casual observer; it is mostly wrong to make 
detailed deductions based on observations derived 
from a wide field of vision. I would like to make it 
clear, therefore, that the following notes record 
purely personal impressions. 

I had not been in the U.K. since 1938—the longest 
period I have spent without visiting this lovely 
country. It is lovely because, amongst other things, 
you have your particular brand of weather. England 
without its rainy days that are meat for the music-hall 
comedian would not be the most garden-like piece 
of this planet. Therefore, when anybody apologises 
to me for English weather, I reply that I like England 
as she is. 

The climate of your country conditions a lot of 
your thinking. You must have heat to warm 
homes and offices and nowhere else in the world is 
solid fuel, burned in individual grates, used to such 
an extent. Consequently (even though modern 
grates are more efficient) no place I know has the 
dirt problem that arises from the great volume of 
flue gases over places like London. Once, when 
I commented on this to a Londoner who now lives 
in Australia but has a very great nostalgia for 
London, he said ‘“‘Yes, but it’s nice dirt’. That 
remark made me realise that one should always think 
carefully before drawing conclusions and one of the 
observations I have made in this country is that, 
taking all factors into account, the most efficient way 
of heating most of London is solid fuel in modern 
individual grates. So my friend, who is not the 
slightest bit technical, was right—it is nice dirt. 

Viewing the U.K. from 12,000 miles for fourteen 
years, during which period a war had been fought 
and won, and a post-war rehabilitation offering 
greater problems than war was being worked out, it 
is natural that one’s impression will not be a true 
picture. I was enthusiastic when I arrived in 
England to see how the U.K. compared with the 
picture I had built up during the past fourteen years. 


Comparison with the U.S.A. 

In the main, the picture I had in my mind was not 
very different from the conditions I found. My 
thoughts were a little confused by the fact that I had 
spent a month in the U.S.A. on my way here, and 


saw the inside of several industrial organisations. It 
so happened that the first factories I visited in this 
country were much smaller than those I had seen in 
America and my immediate thoughts were: “How 
can these industries compete in world markets?” 
No doubt there are some companies, not only the 
small ones but big organisations in this country, who 
have not done enough forward thinking, and they will 
probably die of attrition unless a cure is taken. 

The cure is in progress in most of the works I 
visited and particularly the small ones. There is a 
small non-ferrous mill in the Midlands whose roots 
go back to the eighteenth century and I will always 
remember with pleasure the two keen young engineers 
who showed me round. It was a joy to see their 
grasp of all the problems and their readiness to admit 
certain things were wrong but, at the same time, to 
argue that some methods which appeared out of date 
suited their particular type of production, and they 
really knew the reasons why. 


Evidence of Industrial Progress 

Another factory, close to London, is achieving a 
fantastically high output with inadequate works and 
store facilities; but the executives are good, keen, 
young men and very joyful that they are at present 
planning a completely new factory on a bare site, 
which in my opinion will considerably reduce their 
costs. 

The real thrill of my visit to this country has not 
been an engineering works, although it is the facilities 
that have been developed by engineers that makes the 
place so exciting. I refer to a wool spinning mill in 
Darlington. Here I saw the completion of a brain 
child that was not planned until 1945 and, although 
of very great dimensions, it was starting to function by 
1947. Today it is a beautiful and full-grown 
specimen and I use the word “beautiful” in the full 
sense of its meaning. 

The textile industry in this country is one of your 
oldest and, no doubt, many of your textile companies 
are living a little bit on tradition. In fact, it is an 
industry in which tradition and “know-how” of 
individuals plays a great part; so it is even more 
meritorious that this industry should have planned 
on such a radical basis. 

Not only are there immediately visible all the 
modern ideas of dining-rooms, well-lighted offices, 
gardens, excellent facilities in the way of steam plant, 
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handling facilities and the things that can be bought 
off the shelf, if one goes to the right place to find them 
(in this case, the shopping has been done in the right 
place, because the more or less mundane equipment 
for steam raising and handling is beautifully suited 
to the jobs in hand) but, in addition, new, untried 
modern machinery of a very radical nature has been 
installed. I understand there were a few teething 
troubles but the firm are now being rewarded with 
very much higher production. 


To me the ideas behind this spinning mill should be 
the goal of all industry in the United Kingdom. Ido 
not mean in detail, but in thought. It is no good 
being satisfied with what you have, and it is only by a 
great deal of co-operation, from people who are 
trained in all aspects of production, that a new project 
can-be successful. I am sure that it is the young, 
enthusiastic engineers who are production-minded 
who will contribute a great deal to your country 
during the next few years. 





A MESSAGE FROM THE CANADIAN SECTION 
OF THE INSTITUTION 


IR Wilfred Laurier, Canada’s Prime Minister from 
1896 to 1911, once stated that the twentieth cen- 
tury belonged to Canada. The development of the 
country’s natural resources and her spectacular in- 
dustrial growth bids fair to make this prophecy come 
true. The discovery of enormous oil deposits in the 





C. J. Luby, Chairman, Canadian Section Committee 
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West providing abundant supplies of oil and natural 
gas, the iron ore mining operations of Labrador with 
an estimated output of ten million tons per annum 
of high quality ore by 1955, the building of one of 
the world’s largest aluminium plants in Kitimat, 
British Columbia, are all examples of the remarkable 
development of Canada’s natural resources. 

Industry has not been slow in utilising the advan- 
tages conferred by duty-free raw materials combined 
with cheap water power, and is determined to place 
the economy on a sound industrial footing. Imports 
of finished goods are being steadily reduced in pro- 
portion to domestic manufacture and, at the same 
time, a well equipped and highly efficient defence 
industry is being built up which, in happier times, 
can largely be devoted to home production. 

Thus it can be seen that the basis of the national 
economy is rapidly changing from purely extractive 
to one in which the production of goods is playing an 
increasingly important part. In 1939, 658,000 of a 
total population of 11,267,000, were engaged in 
manufacturing industries, while at the present 
employment in these industries has increased to 
1,100,000 in a population of 14,430,000. 

While Canada’s record of achievement over the 
past decade is little short of miraculous for a popula- 
tion which as yet is only equivalent to the combined 
urban population of Britain’s two largest cities, there 
is no doubt that future progress must depend to a 
large extent on the availability of skilled engineering 
technicians in every branch of indusiry. In. this 
respect, the Institution of Production Engineers can 
make a considerable contribution in overcoming the 
shortage of well trained Production Engineers. It is 
unfortunately true, however, that as yet Canadian 
industry, while productivity conscious, does not as a 
whole recognise production engineering as a separate 
and distinct function of industry and, as a conse- 
quence, few facilities exist today which provide for 
any form of education or training in the science of 
production. 





epee 








pmo ge 


The long-term objective before the Canadian 
Section, therefore, is to establish production engin- 
eering as a profession in Canadian industry and to 
encourage the development of suitable courses at 
technical schools and universities, leading to the 
equivalent of National Certificate and Associate 
Membership standards in Great Britain. Viewed 
from our present position in Canada we realise that 
we have a tremendous task ahead of us ; we plan 
to expand our present membership of 98, practically 
all of whom are Production Engineers from home, by 
the inclusion of a wide cross-section of Canadian 
trained engineers with the right qualifications and 
experience in Canada. As a result of recent publicity 
following Mr. Harold Burke’s visit in September, we 
have had enquiries from over sixty interested people 
—which is some indication of the awareness of the 
need for more concentration on production engin- 
eering techniques. Already we have an established 
lecture programme, and with the strengthening of 
our membership we expect to be able to widen the 
scope of our activities by such means as giving assist- 
ance to Government bodies, educational authorities 
and industry in general. Thus we hope to achieve 
that recognition of production engineering which is 
so vital to the Section’s future and, we believe, to 
Canada as a whole. 





In this _ brief 
message I have en- 
deavoured to con- 
vey, on behalf of 
the Committee, 
some idea of the 
aims of the Cana- 
dian Section, the 
difficulties which 
we have to over- 
come and the im- 
portance of those 
aims in relation to 
industry. What the 
Institution has done 
and continues to do 
so well in Great 
Britain, we sin- 
cerely hope to 
equal for Canada 
in the future. Much 
hard work lies a- 
head of us but with the help so readily given by 
Council and Headquarter’s Staff, we look forward to 
the day when the Institution is able to function as 
well in Canada as it does elsewhere in the Common- 
wealth. 


T. H. Beard 
Canadian Section Hon. Secretary 


Cyrit J. Lusy. 





BRITISH PRODUCTIVITY COUNCIL 

The British Productivity Council, which was 
formally established last November, has been 
organised on a broader basis than its predecessor, 
the U.K. Section of the Anglo-American Council on 
Productivity, whose work it is taking over as well as 
engaging in fresh activities. 

In addition to representatives of the British 
Employers’ Confederation, the Federation of British 
Industries and the Trades Union Congress—the con- 
stituent bodies of the A.A.C.P. since its inception— 
the Council includes representatives of the Association 
of British Chambers of Commerce, the National 
Union of Manufacturers, and the nationalised 
industries. 

Sir Peter Bennett has been appointed first Chair- 
man of the Council, with Mr. Lincoln Evans as 
Deputy Chairman. 

The Council’s aim is to seek to engage the active 
interest of imdustry in the pursuit of high pro- 
ductivity, and to give it all possible help in its 
independent activities. (See page 2) 


WHITWORTH SCHOLARSHIPS 

The Minister of Education, as Trustee of the 
Foundation of Sir Joseph Whitworth, will offer for 

competition in 1953 the following awards :- 
a) Two Whitworth Senior Scholarships, tenable 
for two years, of the value of £325 per annum. 
b) Five Whitworth Scholarships, tenable for three 
years, of the value of £200 per annum. The 
Minister may increase this amount, having 
regard to the funds available, the expenses 


of the course, and the needs of the scholar. 

c) Prizes of £20 each, not exceeding ten in 
number, to unsuccessful candidates for Whit- 
worth Scholarships, whose work deserves 
recognition. A prize will not be awarded to 
a competitor who has won a prize in a previous 
year. 

Full details of these awards will be found in 
“ Regulations and Syllabus for Whitworth Scholar- 
ships, 1951” which may be obtained, price 4d. (by 
post 54d.) from H.M. Stationery Office, or through 
any bookseller. Entry forms are obtainable on 
application to The Secretary, Ministry of Education 
(Awards Branch), Curzon Street, London, W.1., and 
must be completed and returned not later than 15th 
January, 1953. 


MODERN AMERICAN FACTORIES 


On January 20th, a paper on “ Modern American 
Factories” will be read at the Royal Institute of 
British Architects, 66 Portland Place, London, W.1., 
by Mr. W. A. Allen, B.Arch., A.R.I.B.A., of the 
Department of Scientific and Industrial Research, 
Building Research Station, Watford. 

The author recently spent a period in the U.S.A. 
with the principal American factory designers study- 
ing the principles on which they work, and the paper 
will discuss in detail planning, structural design, 
heating, ventilation and lighting practice. 

Interested members of the Institution of Production 
Engineers are cordially invited to attend this meeting, 
which will commence at 6 p.m. 
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T is surprising to find that in the traditionally 

“heavy” engineering district of the North East 
Coast, “‘light’’ industries now employ as many people 
as are engaged in ship building and repairing. The 
wide diversity of trades in the area was illustrated at 
the successful Productivity Exhibition held in 
Newcastle-on-Tyne from the 3oth October to the 
6th November 1952. The Exhibition, which was 
staged at the Northumberland Baths Hall, was 
officially opened by the Minister of Supply, the 
Right Honourable Duncan Sandys, and attracted 
many thousands of visitors. 

It was the aim of the Exhibition to interest all 
workers, from office boy to Managing Director, and 
to stimulate thought on the subject of Productivity, 
which would lead to profitable action. Practical, live 
demonstrations of what has been done, what is being 
done and what can be done by employers and 
employees in the area were the focal points of the 
Exhibition. These working examples were arranged 
in the centre of the Exhibition space and were sur- 
rounded by stands and display panels which presented 
a sequence of ideas bearing on Productivity. In 
addition industrial films with a productivity bias 
were shown at frequent intervals. 

The arrangement of stands was so skilful that 
visitors were led in a natural sequence right through 
the Exhibition. 

To introduce the Exhibition, nine display panels 
proclaimed some of the fundamental points of 
Productivity and underlined the predominant theme 
which was—‘“‘Higher output can be achieved through 
the combined effort of management and workers’’. 


Fuel and Power 

After the introduction came a series of stands on 
the basic “power’’ industries—Coal, Electricity, Oil 
and Gas. The stands illustrated how productivity 
was increased and then showed how the “power” 
industries assist efficient production. A working 
model of the “‘ Lambton-Worm,” a coal truck tipper 
designed to facilitate the unloading of coal, was one 
of the examples of the application of better methods 
in the “ power ” industries. The use of town gas for 
flame hardening of gears, and the use of electricity for 
the automatic sorting of products were other examples 
in this section. 


Materials Saving, Work Study, Costing and 
Production Control 

The Fuel and Power Section was followed by 
display panels on Materials Saving, Work Study and 
Costing and Production Control. The materials 
saving panels emphasised how valuable material can 
be saved by ingenious ideas and improved methods. 
The Work Study Section, which was contributed by 
the North East Section of the Institution, gave some 
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thirty practical ideas, from all levels of labour, 
which have increased Productivity. 

Materials handling was illustrated by photographs 
of better handling methods in use in North East 
factories; an informative chart displayed a works 
measurement system which is in use, and photographs 
of a North East foundry before and after reorganisa- 
tion showed the advantages of an efficiently planned 
works layout. The Costing and Production Control 
Section gave typical examples of standard cost 
accounting and production control paper-work 
stressing the importance of costing and production 
control. ' 


Colour in Industry 

Does colour in industry affect productivity? Is 
the correct use of colour and light a stimulant to 
higher productivity? The intelligent observer could 
not fail to ask himself these questions after studying 
the interesting examples of colour and light phenomena 
displayed in this Section of the Exhibition. In com- 
mon with the other stands this display did not seek 
to instruct, but rather to show ideas which would 
stimulate thought and lead to action. 


University and Technical Colleges 
King’s College, Newcastle, of the University of 
Durham, made a valuable contribution to the 
Exhibition which demonstrated the ever growing part 
which the University is playing in industrial research. 
The contribution was divided into three parts and 
consisted of :— 
(a) The problem of making the machine fit the 
man so that the man-machine unit works at 
the highest efficiency peak. 
(6) Aspects of University research into production 
engineering problems. 
(c) The application of physical chemistry in the 
solution of industrial difficulties. 
Of particular interest was the stand designed and built 
by students of the technical colleges of the Region, 
which showed how the knowledge of Productivity is 
spread among students. 


Building Trade 

The stand devoted to the building trade displayed 
two models of building sites. One of the models was 
a typical example of bad planning and the other 
showed good planning. 


Workpeople’s Suggestions 

A portrait gallery was created from a representative 
selection of North Eastern workpeople and their 
productivity ideas. Emphasis was laid on the many 
workers whose ingenuity had helped themselves or 
others to do their jobs more efficiently and the 
importance of encouraging work improvement 
suggestions was stressed. 


51 














Safety 

A Section of the Exhibition was devoted to examples 
of bad practice which had resulted in serious accidents 
to workers. Many useful safety promoting ideas 
were demonstrated. 


Mutual Aid 

The last display panel in the sequence dealt with 
mutual aid between firms arranged by the North East 
Engineering Bureau. Actual cases of mutual aid 
were quoted such as the provision by one firm to 
another of a component which could not be obtained 
immediately from other sources, but which was 
necessary to complete an important order. 


Improved Methods 

The centre stands, giving practical working 
examples, attracted considerable interest. The 
improved methods which were shown are all in use 
in North East factories and related to gauging in 
engineering, sectional systems in clothes making, 
work study applied to tin-making machinery and 








more efficient packaging methods. An example of 
the application of motion study to simple process 
work was demonstrated by two workers wrapping 
bottles of shampoo in cardboard containers. One of 
the workers was able to wrap 38 per cent. more 
bottles than the other worker by the use of a simple jig. 

Radio-active isotopes produced at the Harwell 
Atomic Research Establishment provide new tools 
for industry and one of the stands included a scale 
model of Britain’s first atomic pile, and illustrated 
some of the ways in which isotopes can help industrial 
processes. 

The Management Committee of the Exhibition, 
under the able and vigorous Chairmanship of Mr. 
R. W. Mann, M.I.Prod.E., Past President of the 
North Eastern Section, are to be congratulated on 
staging, in the national interest, such a widely 
representative Exhibition. There can be little doubt 
that a wider application of the principles so strikingly 
displayed would increase productivity in this country 
and inevitably lead to greater national prosperity. 





NEWS OF 


MR. H. BURKE, CHAIRMAN OF COUNCIL 


Mr. Harold Burke, M.I.Mech.E., M.I.Prod.E., 
F.1.1.A., Director and General Manager of Concen- 
tric Manufacturing Co. Ltd., Birmingham, and 
Director of a Subsidiary Company, Metaducts, Ltd., 
Brentford, has been appointed Joint Managing 
Director of the Parent Company. He has also been 
elected a Director of the Subsidiary Companies, 
Rowmill Metals, Ltd., and T. Miller, Ltd., Birming- 
ham. 


PROFESSOR T. U. MATTHEW 


At the request of the Indian Government, the 
United Nations Organisation has sent to India a 
Technical Assistance Mission for the purpose of 
studying the application of payment by results 
systems in that country. Heading the Mission, 


MEMBERS 


Professor T. U. Matthew, Head of the Department 
of Engineering Production at the University of 
Birmingham, who is a member of the Research Com- 
mittee and Materials Handling Sub-Committee of 
the Institution. 

SECTION HON. SECRETARIES—CHANGE OF 

OFFICE 

While regretfully accepting the resignation from 
office of Mr. C. Pullen, of Melbourne, and Mr. R. M. 
Buckle, of Luton, Council wish to record their very 
deep appreciation of the hard work and invaluable 
support of these officers. Without the loyalty and 
enthusiasm of members who undertake the many 
onerous duties of Section Hon. Secretary, the 
Institution would find it difficult to maintain and 
increase its activities and progress. 

Mr. Pullen has held office as Honorary Secretary 





which will spend six months on the project, is of the Australian Sub-Council and Honorary 
OBITUARY 
The Institution records with profound regret the death of 


Stroud, after 63 years in the service of the firm. 


Institution activities. 


devoted his attention during the past seven years. 


very greatly missed. 





Mr. J. S. Daniels, Member, and Chairman of T. H. & J. Daniels, Limited, 


Mr. Daniels was born in October, 1874, and on leaving school entered the 
family firm of T. H. & J. Daniels Limited, of Stroud, Gloucester. 
serving an apprenticeship he had experience on the sales and design side 
before becoming Works Manager and, in 1900, a Director of the Company. 

It was as Chairman of the Company that he was elected a full member of 
the Institution in June, 1939, and he at once began to play an active part in 
He became President of the Western Section in 1942 
and during the next ten years served on Council, the Finance and General 
Purposes Committee and the Membership Committee. 
larly remembered by his colleagues on the Membership Committee, to which he 


attender in spite of recurring illness and the long distance which he had to 
travel to meetings, and his wise counsel and experienced judgment will be 


Mr. Daniels was also a leading member of the Institution of Mechanical 
Engineers and a past President of the Gloucestershire Engineering Society. 


After 


He will be particu- 


He was a most regular 











Secretary of the Melbourne Section for more than 
eight years, and has relinquished these positions be- 
cause of ill-health, His knowledge and _ vast 
experience in Institution affairs will be greatly missed 
in Australia. 

Mr. Pullen, who was born in Warwickshire, became 
a member of the Institution in 1930, and has always 
taken a very active part in its affairs. He emigrated 
to Australia in 1942, and it is in no small way due to 
his untiring efforts and enthusiasm that the Institu- 
tion has acquired its present stature and importance 
in Australia. 

Mr. Pullen’s successor as Section Hon. Secretary, is 
Mr. R. W. Deutsher, Associate Member: Mr. L. W. 
Worthington, Associate Member, takes office as Hon. 
Secretary to the Sub Council. 

Mr. Buckle is resigning the office of Honorary 
Secretary of the Luton Section due to pressure of 
business, after 124 years in this capacity. He became 
a member of the Institution in 1934, and has always 
had its interests very much at heart. 

The Institution is very much indebted to Mr. 
Buckle for his hard work not only as Section 
Secretary, but also as a member of the recently- 
dissolved Technical and Publications Committee. It 
is good to know that whilst the Luton Section will be 
losing his services as Honorary Secretary, he will still 
remain on the Section Committee which will, there- 


fore, continue to benefit from his long experience and 
knowledge of Institution affairs. 

The new Luton Section Secretary is Mr. J. F. W. 
Galyer, Associate Member. 


RETIREMENT OF MR. G. H. ALLEN 


Mr. George H. Allen, Member, has retired from 
his position as Manager of the Southampton branch 
of Harland & Wolff, Ltd., after 38 years with the 
firm. 

After serving his apprenticeship at North Shields, 
Mr. Allen obtained his chief engineer’s certificate at 
sea, and then entered the drawing office at Smith’s 
Dock, South Bank, where he became foreman en- 
gineer. He joined Harland & Wolff in Liverpool, in 
1914, and moved to Southampton three years later. 

Mr. Allen is a Past President of the Southern 
Section of the Institution, and a member of the 
Institute of Marine Engineers. From 1948 until early 
this year, he was Chairman of the South Coast Ship- 
building -and Engineering Employers’ Association, 
having held office as Deputy Chairman during the 
Second World War. 


SCHOLARSHIP AWARD 
Mr. D. N. Cledwyn-Davies, Graduate, who gained 
his M.Sc. degree at the University of Bristol last year, 


was recently awarded a Post-Graduate Scholarship to 
the Institute of Technology, Massachusetts, U.S.A. 





NEW APPOINTMENTS 


Mr. A. T. Alisop, Associate Member, of the 
Foster Instrument Company, has been appointed 
Manager of their new factory at Clacton-on-Sea, 


Mr. A. H. A. Bastable, Associate Member, has 
been appointed General Manager of the Harper 
Aircraft Co. Ltd., Exeter. 


Mr. J. M. Beattie, Associate Member, has taken an 
appointment as Experimental Officer in the Engineer- 
ing Services Division of The Admiralty Signal & 
Radar Establishment, Portsmouth. 


Mr. E. Fletcher, Associate Member, has been 
appointed Production Engineer in the Mobile 
Engineering Department of Newton Chambers & Co. 
Ltd., Sheffield. 


Mr. J. A. Grainger, Associate Member, is now 
employed by Rolls-Royce Ltd., Derby, in the 
Process Development Department. 


Mr. L. C. Holmes, Member, has been appointed 
Production Engineer to the Nigerian Railway, Lagos, 
for a tour of from 18 to 24 months. 


Mr. D. B. Melton, Associate Member, has been 
appointed Production Controller of Blackstone Ltd., 
Stamford, Lincs. 


Mr. G. R. Parry, Associate Member, has joined 
the Boston Marine Patents Co. Ltd., as Chief 
Engineer. 


Major J. H. Partridge, Member, until recently 
Master of the India Government Mints at Calcutta 
and Alipore, has joined the staff of Wickman Ltd., 
Coventry. 


Mr. J. R. Pettigrew, Associate Member, has been 
appointed Works Manager of John Fowler & Co. 
(Leeds) Ltd., Leeds. 


Mr. W. P. Shead, Associate Member, is now 
Works Manager of Southern Instruments Ltd., 
Camberley. 


Mr. Charles Toeman, Associate Member, has 
relinquished his appointment as Works Manager of 
C. F. Casella & Co. Ltd., and is now in business on 
his own account as a Production Consultant. 


Mr. C. Walker, Associate Member, is employed as 
a Senior Planning Engineer attached to the Oil 
Engine Division of Rolls-Royce Ltd., Derby. 


Mr. H. Barclay, Graduate, has been appointed 
Planning Engineer at the Plessey Co. Ltd., Ilford. 


Mr. D. C. Bear, Graduate, has been appointed 
Production Manager of Iso-Speedic Co. Ltd., 
Warwick. Previously, Mr. Bear was Assistant Works 
Manager of this Company. 


Mr. G. R. Burn, Graduate, has taken a new 
appointment as Assistant Principal Lecturer in 
Work Study with the Engineering & Allied Em- 
ployers West of England Association, Bristol. 


Mr. C. Leah, Graduate, has taken an appointment 
as a Teacher of Engineering Subjects with the Essex 
Education Committee. 


Mr. J. Pearce, Graduate, has taken an appoint- 
ment as Planning Engineer with the Bristol Aero- 
plane Co. Ltcl., Sunderland. 
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INSTITUTION NOTES 


ASSOCIATE MEMBERSHIP EXAMINATION 


The Associate Membership Examination of the 
Institution of Production Engineers will be held from 
Monday, 18th May, to Saturday, 23rd May, 1953, 
inclusive. 

All applicants must complete the appropriate form 
of Application for Membership and return it to Head 
Office not later than Ist March, 1953. These forms 
will be assessed by the Council before applicants are 
accepted as candidates for the examination. No 
examination entry form is required. 

Application forms, copies of the Examination 
Regulations and copies of the 1951 and 1952 Examin- 
ation Papers (price 2/-), may be obtained from the 
Head Office of the Institution. 


INTERESTING LIBRARY ADDITION 


An interesting and unusual acquisition to the 
Hazleton Memorial Library recently is a treatise 
“On the Economy of Machinery and Manufac- 
tures,” by Charles Babbage. Published in 1832, this 
is the third edition of a book which in some respects 
antedates F. W. Taylor’s work by seventy years. 

The Library copy was presented by the author to 
Charles (later Sir Charles) Lyell, the geologist, and 
is inscribed in his own hand. 


Institution Visit to Trostre 
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This photograph was taken on the occasion of the Institution’s official visit to the Trostre Works of the Steel Company 
of Wales, on 29th October, 1952. The visit, which was arranged by the West Wales Section, was very well attended, the 
Institution’s party being led by the President, Sir Cecil Weir, K.C.M.G. (centre). 
right) are Mr. R. G. Boland (W. Wales Section Committee) ; Mr. W. F. S. Woodford, Institution Secretary ; Capt. Leighton 
Davies, C.B.E. (W. Wales Section President) ; and Mr. G. R. Pryor, Vice-Chairman of Council. 
left) is Mr. H. P. Sanderson, Hon. Secretary, West Wales Section, who organised the visit. 
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REGIONAL MEETING AT HALIFAX 


A Regional Meeting of the Institution—the first in 
the area—was held on 4th November, 1952, when 
200 members of the Halifax, Sheffield and 
Yorkshire Sections met at the George Hotel, Hud- 
dersfield, to hear a reading of The 1952 Sir Alfred 
Herbert Paper, ““The Development of Engineering 
Metrology” by the author, Mr. F. H. Rolt, O.B.E., 
B.Sc., A.C.G.I., M.I.Mech.E., M.I.Prod.E. 

The Chair was taken by Mr. J. Blakiston, 
M.I.Mech.E., M.I.Brit.F., M.I.Prod.E., Halifax 
Section President, supported by Mr. G. R. Pryor, 
Vice-Chairman of Council and Sheffield Section 
Vice-President,and Mr.S.G. Haithwaite, M.I.Prod.E., 
President of the Yorkshire Section. 

Following a short address by Mr. Rolt, the dis- 
cussion was opened by Mr. T. P. N. Burness (Joint 
Managing Director, William Asquith Ltd., Halifax), 
who remarked on the wonderful service to industry 
rendered by the National Physical Laboratory. Mr. 
Burness recalled his experience during the First 
World War, when accurate measurement presented 
a very serious problem, and also referred to his 
experience in connection with fuel pumps and 
atomisers, where interchangeable lap fits were 
required. 
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He had once been. questioned by the late Dr. 
Schlesinger for illustrating by a straight line the 
surface finish achieved, but by a spilt-up of guides 
and plungers he had convinced Dr. Schlesinger that 
this was possible to an accuracy of a quarter-of-a- 
tenth. 

Mr. Rott, referring to fuel pumps, asked Mr. 
Burness if he had met with trouble with the lap fit 
changing with time, as one of the main difficulties in 
the production of slip gauges was in the finding of a 
steel which would remain constant after heat treat- 
ment. 

Mr. Burness replied that this had been the case 
but, by a process of elimination, a low-growth steel 
had been found and this had reduced the errors to an 
almost negligible amount, which had been a great 
step in, the conversion of the solid injection engine. 

Mr. F. J. Everest, (Vice-President of the Halifax 
Section}, remarking on the simplicity of the slip gauge, 
mentioned a total elongation of 20 millionths, over 
eight years, in a particular 4” slip gauge which had 
never left the Standards Room. He thought the 
production of a stable steel was long overdue. 

He also recommended that research should now be 
concentrated on the introduction of robust and simple 
devices for the use of machine-operators. 

Mr. Ro.t supported Mr. Everest’s view that 
machine operators should have a set of first-class 
gauges of their own. He thought the stage was 
slowly approaching when the inspector would find 
his place alongside the operators; he should be there 
as an advisor and form part of the production unit. 

The need for accurate, portable measuring instru- 
ments for use in the heavier engineering industry 
was outlined by Mr. E. Levestey, (Hon. Secretary, 
Sheffield Section). In his experience, he had not 
found anything to surpass the old water level for the 
measurement of long machine tool beds, etc., as 
when used properly this instrument was most 
reliable. The influence of vibrations was the main 
difficulty. 

Changing shop temperatures due to doors being 
continually opened and shut were also stated to be 
adverse factors. 

Mr. Levesley asked the author if he knew of any 
workshop means of checking taper screw threads. 
Mr. Rolt was not very conversant with this type of 


Western Section Dinner Dance 

The Dinner Dance held by the 
Western Section at the Berkeley Café, 
Clifton, on 16th October, 1952, was a 
most enjoyable function, and the 
Committee are to be congratulated 
on their organisation. The principal 
guests, shown in the accompanying 
photograph, were (left to right), Mrs. 
E. F. Gilberthorpe; Mrs. A. E. Russell; 
Dr. A. E. Russell; Mrs. G. W. 
Wright ; Mrs. W. F. S. Woodford ; 
The Lord Mayor of Bristol ; Mr. 
Harold Burke, Chairman of Council ; 
The Lady Mayoress ; Mr. W. F. S. 
Woodford, Institution Secretary ; Mr. 

. W. Wright, Section President ; 
and Mr. E. F. Gilberthorpe, Section 
Vice-President. 


work, but said he could see no reason, if the lathe were 
checked for accuracy of pitch and correct taper, and 
the tool of true form, why the threads should not be 
cut satisfactorily. 

Mr. Rolt said he was most interested in the 
speaker’s remarks concerning measuring equipment 
for larger work—shafts of 36” diameter and over, for 
example. He had recently been reading of the 
development of a certain German technique for this 
purpose, using measuring instruments made of wood, 
designed in a lattice type of structure to make it 
rigid. This was, of course, subject to changes in 
size according to the humidity, but this had been 
overcome to a large extent by casing the wood in 
aluminium foil, which was then lacquered. 

Mr. Rolt stated that he intended to write a paper 
on this subject in the not too distant future. 

In reply to other questions, Mr. Rolt emphasised 
how the yard had been defined by an ancient Act of 
Parliament as the distance between two lines marked 
on a certain brass bar when at 62°F. He explained 
how it was possible to compare the Standard Yard 
with the Standard Metre, at any temperature, 
provided the coefficients of expansion for the two 
materials were known. 

The sensitivity of level comparators for the testing 
of slip gauges was outlined, and as an example of the 
magnification it was stated that a difference of a 
hundred-thousandth of an inch between two gauges 
would show a movement on the scale of 0.2”. 

Mr. Rolt was asked if he had found changes in the 
angle when cutting screw threads, and in reply, he 
stated that if a flat top cutting tool were used and set 
exactly at centre height, a 60° angle would be 
maintained. 


Vote of Thanks 

Mr. I. G. Hopkinson (immediate Past President, 
Halifax Section), then proposed a sincere vote of 
thanks to Mr. Rolt, on behalf of the Halifax, Sheffield 
and Yorkshire Sections and all the visitors present, 
and this was seconded by Mr. R. S. Cracknell, 
Chairman of the Halifax Graduate Section. 

Mr. Rolt expressed himself as overwhelmed with 
the reception he had received, and was only sorry 
that he had not time to answer in more detail the 
very interesting questions which had been asked. 














HAZLETON MEMORIAL LIBRARY 


Members are asked to note that the Library will be open between 10 a.m. and 5.30 p.m. from Monday to 
Friday each week, and from 9.30 a.m. to 12.30 p.m. on Saturdays. Due to Meetings, the full facilities will not 
be available at the following times during this month :— 


Wednesday, 7th January, from midday. 
Tuesday, 13th January, from midday. 


Thursday, 8th January, all day. 
Tuesday, 27th January, from midday. 


Thursday, 29th January, all day. 


It would be helpful if, in addition to the title, the author's name and the classification number could be quoted when 
borrowing books. 


REVIEW 
658.23 FACTORY LAYOUT ; PLANNING 
“Factory Planning and Plant Layout” by William 

Grant Ireson. Prentice Hall, New York. 1952. 

385 pages. Illustrated. Diagrams. 45s. 

The author has covered a subject of extremely 
wide range in a practical and determined manner. 
His work is based on current American practice and 
gives numerous illustrations of the application of fac- 
tory planning and plant layout in American industry 
today. 

The subject matter details the fundamental require- 
ments of efficient factory layouts from the angles of 
both large and small establishments and moves through 
factory planning, factory layouts, material handling, 
services and building factors. 

The production and economic analyse; make an 
effective contribution, and the author has appreciated 
the consideration of personnel and welfare necessities 
in an article which includes employment, training, 
comfort and recreation of employees and their effect 
in relation to factory efficiency. A.R.N. 


ABSTRACTS 
658. INDUSTRIAL ORGANISATION ; 
MANAGEMENT 
“ Rationalisierung durch Planarbeit ” (Rationalisation 
through Planning) by Curt Hanfland. Institut fur 
Planarbeit, Stuttgart. 1949. 412 pages. Charts. 
DM. 22.50 
This book deals with planning in the widest sense, 
applied to industry. Not only are technical and 
commercial planning, as well as labour relations, 
applied to various manufacturing stages, but the book 
also ranges into political economy in general and 
current German economic planning in particular. 
The volume is divided into three parts :—Funda- 
mentals, Development of Basic Types, and Future, and 
further sub-divided into 14 Sections :—Conceptions, 
Introduction into the Planwork System, Organisational 
Assumptions, Plan Structures, Psychology, Directives, 
Management, Commercial Structure, Development and 
Construction, Planning and Preliminary Calculations, 
Manufacturing and Ordering, Production, Inspection, 
Results of Planning. 
The book contains an index as well as a table of 
contents. 
621.7 WORKSHOP PRACTICE 
“ Workshop Practice : A Practical Text Book” by 
Ernest Pull. (9th Ed.) Rev. by. P. S. Houghton. 
Technical Press, London. 1952. 739 pages. 
Illustrated. Diagrams. £1 4s. 
This book deals with the well-known workshop tools 
and techniques, and a variety of measuring tools and 
gauges, fitters’ tools, and machine tools is described. 
There are chapters on bench work and on machine 
tool operation, including screwcutting and gear manu- 
facture. A section on welding and _ fabricating 
describes elementary processes in this subject. Many 
common engineering materials are briefly specified in 
one chapter, while another deals with the making of 
wrought iron and steel. Heat treatment, partly with 
rather large-scale equipment, is referred. to. 
The book is illustrated with line drawings and 
photographs. 


56 


331.215 JOB EVALUATION 
**Job Evaluation: A Practical Guide” by British 
Institute of Management. The Institute, London. 
1951. 80 pages. 7s. 6d. (Personnel Management 
Series 4.) 

This manual, described as a practical guide, consists 
of some 12,000 words, with five appendices, and was 
prepared by a panel under the aegis of the British 
{nstitute of Management. 

The booklet defines Job Evaluation to be the pro- 
cess of determining, without regard to personalities, 
the work of one job in relation to that of another. 
This process of determination is exposed in five steps, 
with an introductory chapter, describing the purposes 
and limitations of Job Evaluation. 

First, a thorough examination of the job to be 
assessed is undertaken, and from this is prepared a 
“Job Description”, which records the job character- 
istics in a manner most suited to the method of 
assessment. A comparison is then made of one job 
with another, by one of several methods, varying from 
overall judgment of the whole job to a detailed con- 
sideration of a number of factors. The jobs are 
arrayed in a progression according to some numerical 
measure, or by broad comparison. Finally, this pro- 
gression is related to a money scale, to obtain the 
relative monetary worth of each job. 

The manual also illustrates the difficulties that may 
beset the Manager when attempting the introduction 
of Job Evaluation. 

The booklet contains, in the form of appendices, 
examples of Job Descriptions, Wage Scale Curves, 
Evaluation Systems, a Glossary of Terms, and Biblio- 
graphy. 

510. MATHEMATICS 
“‘Elementary Mathematics” by Lewis W. Phillips. 

Macdonald & Co. Ltd., London. 1952. ar Po, 7 

12s. 6d. 


This textbook covers the field of mathematics that 
its title suggests. The author has set out to cover the 
syllabus in Elementary Mathematics for the examina- 
tions of the Royal Society of Arts and in doing this 
he has written a book which could be used by students 
about to study a National Certificate Course. 

The text of the book is well laid out and simple to 
understand. The numerous examples and questions 
throughout the text will give the student the elemen- 
tary grounding which is necessary before he can begin 
his higher education. 

338.98 RELATIONS BETWEEN GOVERNMENT 
AND INDUSTRY 
PEP (Political and Economic Planning), London. 

“ Government and Industry: A Survey of the 

Relations between the Government and Privately- 

Owned Industry.” 1952. 224 pages. £1 Is. 

This is a survey of relations between the Govern- 
ment and privately-owned industries and is based on 
the work of a group consisting of a number of senior 
industrialists, civil servants, economists and others. 

It contains a short history giving the background of 
Government intervention in industry, particularly 
dealing with the impact of the two World Wars. 

It covers such subjects as the control of investment, 
taxation and credit policy, export and import licensing 
and controls, and the various controls exercised during 
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and since the war in the home market. 

There is a chapter on Government organisation 
which should be of value to business men because of 
its description of the methods of operation of Govern- 
ment departments and their regional offices. 

Some criticisms are made of both Government opera- 
tion of control and of the attitude of firms in their 
dealings with the Government, and suggestions are 
made for improving the liaison between them. 

86 MATERIALS HANDLING 
** Materials Handling in Industry ” by British Electri- 
cal Development Association. The Association, 

London. 1952. 142 pages. Illustrated. Diagrams. 

(Electricity and Productivity Series No. 4.) 

This book gives descriptions and illustrations of the 
popular types of mechanical handling equipment, as 
well as a number of examples of special purpose equip- 
ment. After a brief description of the benefits of 
mechanical handling and of the relative factors con- 
cerned, it goes on to deal with applications and the 
various factors and rules which determine the choice of 
equipment. 

It then goes on to descriptions, 
grouped as follows :— 

(1) Overhead runways and lifting equipment. Types 
of tracks with accessories such as switches, turn- 
tables, weighing sections, etc., types of trolleys and 
lifting blocks with details of current collection 
equipment for electric blocks. 

Cranes of various types, ranging from overhead 
travellers to jib cranes and portable stackers. 

(3) Chain conveyors of various types, from overhead 


which have been 


(2 


monorail chain conveyors to “en masse” and 
scraper conveyors. 

(4) Elevators for packages and for loose materials. 

(5) Roller conveyors, spiral chutes, belt, slat, screw 


and pneumatic conveyors. 

(6) Floor transport and storage, stillages, pallets, trucks 
of all types including fork lift, pallet and elevating 
trucks. 

(7) Vibrators of various kinds. 

There follows a chapter on miscellaneous equip- 
ment ; some case studies from actual installations, and 
appendices of equipment for handling packages and 
for bulk materials. There is also a list of British 
Standards dealing with mechanical handling equip- 
ment and in addition to the general index there is an 
additional index of materials, processes and situations 
dealt with in the book. 


PAPERS RECEIVED 
“Work of the A.LD. Test House” by W. N. Blacklock. 
: “Standardisation” by Dr. H. E. Merritt. 
“Production and Culture” by K. S. Jewson. 
“Future Prospects of the Production Engineer” 
by W. C. Puckey. 
“Industrial Application of Porous Ceramics” by 
J. E. Poulter. 
“Examples of Economy in Material Usage.” 
“Review of the Team Reports of the A.A.C.P.” 
by A. G. Bradbury. 
“Tooling for Economical Production” by F. Baker. 


OTHER ADDITIONS 

BELTING 

Duplex, pseud. ‘* Belt Drives in the Small Workshop.” 
Lond., Percival Marshall. 1950. 64 pages. Illustrated. 
Diagrams. 3/6. 

RIALS HANDLING 

Ande rson, T.. McClurg. “ Manual Lifting and Hand- 

~? Lond., Industrial Welfare Soc. Inc., in assoc. with 
Central Council for Physical Recreation. 1952. 28 pages. 
Illustrated. 2/-. 

Mechanical Handling Exhibition and Convention, No. 3, 
Olympia, 1952. Papers Presented, Nos. 1-10. 
Lond., Louis Cassier Co. Ltd. 1952. 12 parts. Illus- 
trated. Diagrams. 

Cleveland Crane and Enginecring Co., Wickliffe, Ohio— 
Cleveland Tramrail Division. “ Cleveland Tram- 
rail at Work.” Wickliffe, The Company. 1950. 70 
pages. Illustrated. Diagrams. 


621.882 SCREWS; SCREW THREADS 
Screw Thread Gages and Gaging. New York 
1951. 86 pages. $4.00. 
B1-1951.) 
621.884 RIVETS; RIVETING PROCESSES 


, AS.M.E. 
(American Standard ASA 


Aluminium Company of America, Pittsburgh, Pa. 
“Riveting Alcoa Aluminium.” Pittsburgh, The 
Company. 1950. 65 pages. Illustrated. Diagrams. Tables. 

Aluminium Company of Canada Ltd., Montreal. “ Rivet- 
ing Aluminium.” Montreal. The Company. 1946. 
104 pages. Illustrated. Diagrams. (Alcan Technical 
Books. 

Bailey, J. C., and Brace, A. W. “ Strength Tests on 


Driven Large Diameter Aluminium Rivets.” 
Lond., Alum. Devpt. Assoc. 1952. 60 pages. Illustrated. 
Diagrams. 7/6. (Aluminium Development Assoc. 
Research Report No. 13. 


621.9 MACHINE TOOLS; MACHINING 





Crabtree, R. W. “ Machinability of Metals: Selected 
References.” Melbourne, C.S.1.R.0. 1951. 7 pages. 

Mounce, William, and Fifield, J. E. “ Role of Nickel 
in the Machine Tool Industry.” New York, 
International Nickel Co. 1950. 30 pages. Illustrated. 

621.91 PLANING; MILLING; REAMING 

Cincinnati Milling Machine Co., Cincinnati, Ohio. 
pl dations for Sharpening Carbide 
Milling Cutters.” Cincinnati, The Firm. 1950. 16 
pages. Illustrated. Diagrams. 


621.92 GRINDING 

Carborundum Company Ltd., Trafford Park, Manchester. 
** Handbook of Grinding.” Manchester, The Company. 
[19—.] 175 pages. Illustrated. Diagrams. 

Carborundum Company Ltd., Trafford Park, Manchester. 
“ Treatise on Tool Room Grinding.” Manchester, 
The Company. [19—.] 159 pages. Illustrated. Dia- 
grams. 

Industrial Diamond Information Bureau, London. “ Bibli- 
ography: Truing of Grinding Wheels from 1910 
to June 1951.” (3rd Rev. Ed.) Lond., The Bureau. 
1952. 38 pages. 

621.94 LATHES; SCREW MACHINES 


Aluminium Company of America, Pittsburgh, Pa. * Alcoa 
Aluminium in Automatic Screw Machines.” 
Pittsburgh, The Company. 1949. 98 pages. Illustrated. 
Diagrams. 

B.S.A. Tools Ltd., Birmingham. “B.S.A. 14 in. BRA 
Acme-Grindley Six-Spindle Automatic Bar 
Machine: Operator’s Handbook.” Birmingham, 
The Firm. [19—.] 58 pages. Illustrated. Diagrams. 

B.S.A. Tools Ltd., Birmingham. 


* B.S.A. Nos. 98, 138 
Screw 


and 168 Single-Spindle Automatic 
Machines: Operator’s Handbook.” (2nd Ed.) 
Birmingham, The Firm. [19—.] 63 pages. Illustrated. 
Diagrams. 

621.97 PRESS WORK 


Aluminium Company of America, Pittsburgh, Pa. “ Alcoa 
Aluminium Impact Extrusions.” Pittsburgh, The 


Company. 1948. 43 pages. Illustrated. Diagrams. 
657. ACCOUNTANCY 
Institute of Cost and Works Accountants, London. 
“ Terminology of Cost Accountancy.” Lond., The 
Institute. 1952. 24 pages. 

Tube Investments Ltd., Birmingham. “ Accounting for 
gement: an Introduction to Costing and 
Cost Control . . . for Works Supervisors,” by 
’, J. H. Tanner. Lond., British Assoc. for Commercial 


and Industrial Education. 1951. 23 pages. 
658.5 PRODUCTION PLANNING AND CONTROL 


Gillespie, James J. “ Engineering Reorganisation.” 
(and Ed.) Lond., Pitman. 1945. 268 pages. Illustrated. 
Charts. 12/6. 
Remington Rand, New York. ‘“ Production Control 
Systems and Procedures.” The Firm.  [195-.] 
56 pages. Illustrated. Diagrams. 
658.54 AND MOTION STUDY 
Cotton Board—Productivity Dept., Manchester. ** Cotton 


Board Part-Time Work Study Courses: Report 
of the Joint Advisory Committee set up by the 
Board.” Manchester, The Board. 1952. 20 pages. 
Illustrated. 
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Morton, F. J. Burns. “ The Foreman and Methods 
Improvement.” Birmingham, Inst. Industrial Super- 
visors. [1952.] 15 pages. 2/6. 

Time Study and Methods Conference, No. 6, New York, 


1951. “Proceedings [of the] . . . Conference; 
sponsored by Society for Advancement of 
Management and the American Society of 
Mechanical Engineers-Manag tt Division.” 
New York, Soc. for Advancement of Management. 1951. 
110 pages. Diagrams. £2 5s. od. 

658.8 MARKETING 

Dollar Exports Board, London. “ Dollars and Industry: 
A Record of the Dollar Convention, Eastbourne, 
1951.” + With an introduction by Sir Cecil Weir on 
the work of the Dollar Exports Board. Lond., The 
Board. 1951. 179 pages. Illustrated. Portraits. Diagrams. 
10/6. 

662.6 FUELS; INDUSTRIAL HEATING 

Federation of British Industries, London. “ Fuel 
Economy Pays: A Guide to the Saving of 
Industrial Fuels.” Lond., the Federation. 1951. 
20 pages. 

662.998 HEAT INSULATION 

Conference on Heat Insulation, London, 1950. “ Pro- 
ceedings of Conference: arranged under the 
auspices of the Institution of Gas Engineers, by 
the Joint Committee of Materials and their 
Testing of Technical Institutions and Societies 
in Great Britain, London, 1950.” Lond., Institution 
of Gas Engineers. 1951. 161 pages. Illustrated. 
Diagrams. 

667.6 PAINTS: COLOURS 

Brooks, Leonard. “ Car and Industrial Paint Spray- 
ing.” Romford, L. Brooks Ltd. 1952. 77 pages. Illustrated 
Diagrams. 

Imperial Chemical Industries Ltd.—Paints Division 
Library, Slough, Bucks. ‘“ Literature on Paint, 
Varnish and Lacquer Technology: A Select 
List.” (4th Ed. Rev.) Slough, The Division. 1948. 
24 pages. 

669.15 TRON AND STEEL ALLOYS 

Mond Nickel Company Ltd., London. “ Nickel Alloy 
Steels for Machine Tools.” london, The Company. 
1948. 24 pages. Diagrams. 

Mond Nickel Company Ltd., London. “ Nickel Cast 
Iron: Data on Production Properties and 
Applications.” Lond., The Company. 1952. 159 
pages. Illustrated. Diagrams. 

669.295 TITANIUM 

Meier, J. W. “Bibliography on Titanium Metal 
and Alloys (1946-1950), Properties, Fabrication, 
Uses.” 1950. 17 pages typ-script. (Canada—Dept. 
of Mines and Technical Surveys—Mines Branch 
Physical Metallurgy Div.—Information Memorandum 
No. 303. 

669.71 ALUMINIUM 


Aluminium Development Association, London. “ The 





Gas Welding of Aluminium.” (Rev. Ed.) Lond., 
The Association. 1952. 68 pages. Illustrated. Diagrams. 
2/-. (Information Bulletin No. 5. 

Aluminium Development Association, London. “ Heat- 
treatment and Annealing of Aluminium and its 
Alloys. Part 1, Practice.” (3rd Ed.) Lond., The 
Associalion. 1951. 53 pages. Illustrated. Diagrams. 2/-. 
Information Bulletin No. 3. 

Aluminium Development Association, London. ‘* Working 
of Aluminium in the Shipyard.” Lond., The 
Association. 1951. 36 pages. Illustrated. Diagrams. 
Information Bulletin No. 18. 

Reynolds Metals Co., Louisville, Ky. “ Aluminium 
Powders and Pastes: The Tale of the Powdered 
Pig.” Louisville, The Company. 1951. 84 pages. 
Illustrated. 

677. TEXTILE INDUSTRY 

Textile Institute, Manchester. “* Yearbook and Library 
Catalogue. No. 4, 1951-2 (with supplement, 
1952).”” Manchester, The Institute. 1951-2. 

Bakelite Corporation, New York. “ Molding Technic 
for Bakelite and Vinylite Plastics.” New York, The 
Corporation. 1941. 224 pages. Illustrated. Diagrams. 
$3.50. 

British Plastics Yearbook 1952. “A Classified Guide 
to the Plastics Industry.” JLond., Iliffe & Sons Ltd. 
1952. 514 pages. £1.10s. od. 

Dearle, D. A. “ Plastic Moulding.” Lond., Hutchinson. 
1944. 104 pages. Illustrated. 6/-. 

Fleck, H. Ronald. “ Plastics, Scientific and Tech- 
nological.” Lond., English Universities Press for Temple 
Press Ltd. 1944. 325 pages. Diagrams. £1 5s. od. 


780. MUSIC 
Tottenham—Public Libraries and Museum. “ Electronic 
Musical Instruments: A Bibliography.” (2nd 


Ed. Tottenham, The Libraries. 1952. 28 pages. 
(Bibliographical Series No. 1. 
791.4 FILMS 


Aims of Industry Ltd. “16mm. Industrial Films 
Catalogue.” Lond., The Firm. 1952. 69 pages. 


914.2 DIRECTORIES—GREAT BRITAIN 

“Directory for the British Glass Industry.” (5th 
Ed. Compiled by D. W. Rollin, and E. Rollin. 
Sheffield, Soc. of Glass Technology. 1951. 414 pages. 12/6. 

Gauge and Toolmakers’ Association, London. ‘ Mem- 
ber’s Handbook.” (5th Ed.) Lond., The Association. 
1952. 64 pages. 

Machinery. ‘“ Annual Buyers’ Guide.” 24th Ed.) 
Lond., Machinery Pub. Co. 1952. 662 pages. 

“ Power Transmission Directory and Trade Names 
Index 1952-1954.” (gth Ed.) Lond., Trade & Technical 
Press Ltd. 1952. 231 pages. 

Bristol Engineering Manufacturers’ Association, Bristol. 
“Directory.” Bristol, The Association. 1952. 168 
pages. Illustrated. Maps. 





Research Publications 

A number of copies of the following Research 
publications are still available to members, at the 
prices stated : 
Report on Surface Finish, by Dr. G. Schlesinger 15/6 
Machine Tool Research and Development 10/6 
Practical Drilling Tests 21/- 
Test Charts for Machine Tools, Parts 1, 2, 3, 4 

6/— each 

These publications may be obtained from the 
Production Engineering Research Association, 
* Staveley Lodge,” Melton Mowbray, Leics. The 
Test Charts alone may be obtained from the Head 
Office of the Institution. 
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Issue of Journal 


Owing to the fact that output has to be adjusted 
to meet requirements, and in order to avoid carrying 
heavy stocks, it has been decided that the Journal 
will only be issued to new Members from the date 
they join the Institution. 


Important 


In order that the Journal may be despatched on 
time, it is essential that copy should reach the Head 
Office of the Institution not later than 40 days prior 
to the date of issue, which is the first of each month. 





CAI 








Major-General K. C. Appleyard, C.B.E. 
Dr. Herbert Schofield, C.B.E. 


J. E. Blackshaw, M.B.E. 


W.. Grimmett 5... cin<i-ncueek Adelaide 
EDOM 5eciicssccsciess Birmingham 
SRS eee Bombay 
J. D. Mookherjee ......°..... Calcutta 
"Beene te Canada 
Capt. F. W. Spencer Cornwall 
ie ee WIS ss bcaicnntacecece Coventry 
is SINE Soatdereesciusessss sae Derby 
BEING 2 os oan tna <atnas ng ee Dundee 
A. H. Leggett ...... Eastern Counties 
* &  -. aaa Edinburgh 
W. P. Ranweed ..<.....-5<.0% Glasgow 
E. Percy Edwards ...... Birmingham 


H. W. Harper, M.B.E. ... Birmingham 


Me eRe Sea ee Coventry 
eee Glasgoxu 
ei Rn Pere ae ae London 
yi eee London 

W. J. T. Dimmock J. France 


A. 5. H. W. Bowen, O.B.E. 


Garside 


Aiers’ 


Pr. &. 


Chairman 
J. E. Strick 


S. Downie 


J. B. Finlay 


President 


R. H. Arbuckle 


A. B. Anderson 


D. N. S. Clare’ V. J. S. Donnelly 


L. E. Broome Gloucester 
Ki. S.. JEW os rcciguhlewans Norwich 


Education Officer 
T. B. Worth 


AUSTRALIAN SuB-CouncIL 
Soutn AFRICAN SuB-CouncIL 


B. G. L. Jackman’ 


W. Gwinnett 


L. H. L. Badham 


1952 / 53 





President 


Chairman of Council 
H. Burke 
Vice-Chairman of Council 

G. R. Pryor 
Past Presidents 
The Rt. Hon. 
j. .D. Sx 
Vice-Presidents 
T. Fraser, C.B.E. 
Sub-Council Presidents 
Sir John Stor 


Section Presidents 


Bs SEINE, ondco eau saxeeduere Halifax 
hy SEE tins deess oxereats Leicester 
pees Shs Lincoln 
De Fo os ccna Liverpool 
ere ae London 
Te: a PE Sone ss oc cncecebcees Luton 
x; Sh, De PR 8. coe Manchester 
Re A 2 Melbourne 
Se Ae IED. oo casinos cs oe New Zealand 
(ay RRR mn N. Eastern 
EI N. Ireland 
A) RS eee Nottingham 
Additional Section Representatives 
BO MI goo cnc cds s chcabescet Luton 
eee Manchester 
H. Spencer-Smith ......... Manchester 
Re eee N. Eastern 
Gos SOD | s pucvetnbane- os esac Preston 
| ee eee She ffield 


Chairmen of Standing Committees 


C. M. Holloway Sir Lionel Kearns, 
The Rt. Hon. Lord Sempill, A.F.C. 
Elected Members 


E. D. Broome 
Prof. T. 


R. M. Buckle 
U. Matthew H. J. 





Overseas Sub-Councils 


AUSTRALIA 
President 
Sir John Storey 


Elected Members 
E. Herbert C. E. Jones 
L. W. Worthington 


SOUTH AFRICA 


7. Le 


Past Presidents 





J. J. Gleeson 


J. E. Hill 


J. E. Burnett* 


Rochester H. 


The Council of the Institution 


Sir Cecil Weir, K.C.M.G., K.B.E., M.C., D.L. 


Viscount Nuffield, G.B.E. 


-aife 
Walter C. Puckey 


ey 


R. H. Arbuckle 


eS ER re Preston 
Ft ot EE 5c wccccewinnxicocon Reading 
G. E. C. Gilfillan, O.B.E. ... Sheffield 
H. Bambridge ............ Shrewsbury 
ee S. Africa 
tt Serer Southern 
E. S. Gregory ...... S. Wales © Mon. 
1 oS on A see Sydney 
es WV. WORRIIR caenyosccsscccccens Western 
Capt. Leighton Davies,C.B.E. W.Wales 
J SO eh eae Wolverhampton 
S. G. Haithwaite ............ Yorkshire 
8 Re ea Western 
Se ee Wolverhampton 
H. Tomlinson ......... Wolverhampton 
F. T. Nurrish, M.B.E. ...... Yorkshire 


C.B.E. R. L. Paice M. Seaman 


R. C. Fenton 
Bernard White 


B. H. Dyson’ 
Swift, O.B.E:  F. 


Vice-Chairman 
B. G. Ross 
w J. O. Ogden 


C. Pullen J. M. Steer 


Vice-President 


W. G. Gillespie 


G. Godfrey J. Henry D. Lion-Cachet J. Renwick A. C. Wotherspoon 
Elected Members 
C. O. Doehring H.J.G.Goyns A. P. R. Hodge’ OD. A. Petrie G. M. Pratley 
L. F. Roberts H. H. Waters 
SUB-SECTION CHAIRMEN 
LiiP. Commies = esis, codedoaeetes Oxford R. R. Kenderdine ...... South Essex 


Porter Stoke-on-Trent 


Secretary of the Institution 


W. F. S. Woodford 


59 











Adelaide (South Australia) 
Melbourne (Victoria, Australia) 


Sydney (N.S.Wales) 
Canada 


Bombay 


Calcutta 


New Zealand 


South Africa 


Birmingham 

Cornwall 

Coventry 

Derby 

Dundee 

Eastern Counties 
Edinburgh ... 
Glasgow 

Gloucester and District 
Halifax : 
Leicester and District 
Lincoln és 
Liverpool 

London 


Luton 


Manchester 

North Eastern 
Northern Ireland 
Norwich Sub-Section 


Nottingham A 

Oxford Sub- Section 

Preston am 

Reading 

Rochester end District Sub-Section 
Sheffield ; . 
Shrewsbury Section 

Southern... 

S. Essex Sub-Section 

South Wales and Mon. 
Stoke-on-Trent Sub-Section 
Western oa - 7“ 

West Wales Section 
Wolverhampton 

Yorkshire 


SECTION HONORARY SECRETARIES 


AUSTRALIA 
W. Hemer, 6, Bedford Street, Brooklyn Park, South Australia. 
R. W. Deutsher, W. A. Deutsher (Pty.) Ltd., 374/80, Point Nepean Road, Brighton, 
$.6, Victoria, Australia. 
J. B. Finlay, Room 802, 16, Barrack Street, Sydney, Australia. 


CANADA 
T. H. Beard, 144, Giendale Avenue, Toronto. 


INDIA 
M. W. Hail (Acting), I.P.E., c/o National Machinery Manufacturers Ltd., Kalwe, 
Thana, Bombay, India. 
J. Warren-Boulton, c/o Machine Tools (India) Ltd., Stephen House, Dalhousie 
Square, Calcutta. 


NEW ZEALAND 
H. R. Holmes, Pah Road, Popatoetoe, Auckland. 


SOUTH AFRICA 


The Secretaries, Institution of Production Engineers, Barclays Bank Buildings, 
Corner Commissioner and Harrison Streets, Johannesburg. 


UNITED KINGDOM 


J. Mansell, 204, Alcester Road South, Birmingham 14. 

G. Hawke, 17, Church Road, Pool, Redruth, Cornwall. 

F. Eaton, 232, Longfellow Road, Coventry. 

Short, 244, Uttoxeter Road, Mickleover, Derby. 

J. B. Martin, 42, Carlochie Place, Dundee, Angus. 

A. Childs, Crane Ltd., Nacton Road, Ipswich. 

Atkinson, Priory House, South Queensferry, West Lothian. 
a Marley, Coltness Foundries, Newmains Lanarks. 

P. C. Bradshaw, Donsworth Cottage, Norton, Gloucs. 

Miss N. E. Bottom (Acting), Hopkinsons, Ltd., Huddersfield. 
A. T. Vasey (Acting), c/o Wadkin Ltd., Green Lane, Works, Leicester. 
H. Wright, 101, Longdales Road, Lincoln. 

L. C. Jarman, 17, Cambridge Road, Prenton, Birkenhead. 


Aer Pers 


R. Hutcheson, Machine Shop Magazine, Dorset House, Stamford Street, London, 


S.E.1. 

J. F. W. Galyer, Engineering Dept., Luton & South Beds., College of Further 
Education, Park Square, Luton. 

R. S. Clark, 13, Fownhope Road, Ashton-on-Mersey, Sale, Cheshire. 

C. C. Hodson, Alfred Herbert Ltd., Carliol Square, Newcastle-upon-Tyne. 

W. G. Wyman, “ Linden Lea,” Cultra, Co. Down. 

K. R. Addison, c/o Engineering Dept., Norwich City College, Ipswich Road, 
Norwich. 

C. N. T. Manfull, Chellaston House, Thurgarton Street, Nottingham. 

M. J. Inston, 53, Rymers Lane, Cowley, Oxford. 

F. T. Graham, 254, Whalley. New Road, Blackburn, Lancs. 

R. W. H. Mark, “ The Beeches,” 41), Reading Road, Woodley, Berks. 

W. G. Clements, 101, Featherby Road, Gillingham, Kent. 

E. Levesley, The English Steel Corporation, Ltd., Sheffield. 

J. A. Francis, “ Meole Meads,” Bank Drive, Longden Road, Shrewsbury. 

J. W. Taylor, 44, Deacon Road, Bitterne, Southampton. 

P. H. W. Everitt, 6, Hillcrest Road, Loughton, Essex 

WwW. D. Porter, 49, Kyle Avenue, Rhiwbina, Cardiff. 

R. Rowley, North Staffordshire Technical College, Stoke-on-Trent. 

A. Eustace, 19, Ferndale Road, Northville, Bristol, 7. 

H. P. Sanderson, I.C.I. Ltd. (Metals Division), Waunarlwydd, Nr. Swansea 

W. J. Marshall, Central View, Norton-in-Hales, Market Drayton, Shropshire. 

J. L. Townend, 26, Moor Allerton Drive, Street Lane, Leeds, 7. 


CORRESPONDING MEMBER IN THE MIDDLE EAST 
J. Merkine, 45, Arlozoroff Street, Ramat-Gan, Israel. 


— ae meoe- HONORARY SECRETARIES 


Birmingham 
Coventry 
Halifax 
Liverpool 
London 

Luton eon 
Manchester 
North Eastern 
Sheffield 
Western ° 
Wolverhampton 
Yorkshire 


60 


B. Rutter, 1, The Countess’s Croft, ndsworth, Birmingham, 21. 
W. Silberbach, "44, Linwood Road, HaC heylesmore, Coventry. 
Taylor, 32, Hill Top Road, Paddock, Huddersfield. 

Cc. W. Haigh, 2, Richmond Avenue, Haydock, Lancs. 

Rutter, 67, Sefton Avenue, Mill Hill, London, N.W.7. 

S. Brewer, 44, Beverley Road, Luton, Beds. 

D. Evans, 85, Windsor Road, Denton, Nr. Manchester. 

. Gilmore, 19, Lynwood Avenue, Blaydon-on-Tyne, Co. Durham. 

G. Shaw, C. & J. Hampton, Ltd., Sheffield, 2. 

C. H. Spearing, Severn View, Easter Compton, Nr. Bristol. 

W. L. Pace, “ Linden,” 10, Ezekiel Lane, Short Heath, Willenhall, Staffs. 
G. Horner, 9, Brougham Street, Skipton. 


FROM™: 


f 

















6 


The Institution of Production Engineers Journal 


This carburettor 


is one of many 
manufactured by 
Solex Limited. 








COMPLEXITY 


Many are the complex and awkward shapes that make up intricate die castings such as 
this carburettor, and high fluidity must be an essential property of the metal that is used. 
MAZAK, which has extremely high fluidity, enables components of this nature to be cast with 
great accuracy and rapidity. MAZAK is based on zinc with a purity standard of 9999+ %. 





ee 1 ton pallets to 
ease of handling 


(forrenias Suevrne) Now supplied in 


ensure safety and 
UK REPBER OF THE CONSOLIDATED 2°NC CORPORATION LINTED 





IMPERIAL SMELTING CORPORATION (SALES) LIMITED : 37° DOVER STREET - LONDON w.t 
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years 
of progressive design and manufacturing experience is 
embodied in the present range of STUDER Contour 
Grinding Machines. 


Although the grinding of complex contours will always 
present new problems, if the contour can be ground by 
generative grinding it can be done on STUDER Contour 
Grinders, with less trouble and to finer tolerances than 
on any other machines. 


The accuracy of the work produced on STUDER Machines 
is a function of the Machine, and not of the operators skill, 
and the relative complexity of the contour makes little 
difference to the degree of accuracy to which it ean be 
produced. 


The extended use of Tungsten Carbide for press tools, 
form tools, contour gauges, ete., has been to some extent 
limited by the difficulty of grinding this material, but in 
many instances the Contour Grinding of Tungsten Carbide 
on STUDER Machines using a diamond wheel in com- 
bination with automatic feed is quicker and less difficult 
than grinding a similar contour in steel. 


STUDER Contour Grinders are built in two sizes :- 

PSM 130 will handle work up to 6 inches long by 22 inches 
thick (Cireular work 4 inches dia.) 

PSM 250 will handle work up to 16 inches long by 42 inches 
thiek (Cireular work 10 inches dia.) 


Descriptive literature is available and our specialist would 


welcome the opportunity of discussing your own particular 
problems with you. 


STUDER 





SIDNEY G. JONES LTD - 8 BALHAM HILL - LONDON S.W.12 
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TYPE V THREE SPINDLE 
FITTED WITH ONE GEARED 
AND TWO PLAIN SPINDLES 
AUTOMATIC REVERSE FOR 
TAPPING IS FITTED TO THE 
LEFT-HAND SPINDLE. 


TWO TYPE C TOP COLUMNS 
MOUNTED ON A _ FOUR- 
SPINDLE BASE. LEFT-HAND 
COLUMN IS ADJUSTABLE AND 
A TELESCOPIC CONNECTION 
WHICH ENABLES SPINDLES 
TO BE FED SIMULTANEOUSLY 
IS FITTED BETWEEN THE 
SPINDLES. 


HERBER 


ALL-ELECTRIC 
DRILLING 
MACHINES 


FOR HIGH-PRODUCTION 
DRILLING OF HOLES FROM 
THE SMALLEST, AT 16000 r.p.m., 
UP TO Itin. 


WIDE RANGE OF STANDARD 
MACHINES AVAILABLE. UNIT 
CONSTRUCTION ENABLES SPECIAL 
MACHINES TO BE BUILT UP TO 
SUIT ANY SPECIFIC WORK 


EARLY 
DELIVERIES 


COMBINATION OF TOP 
COLUMNS MOUNTED ON 
A SINGLE BASE. SPEED 
RANGE 74 TO 5600 r.p.m. 


ALFRED HERBERT LTD 
COVENTRY 
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TYPE H THREE-SPINDLE 
BENCH 
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The illustration above shows castings which have been 
pressure die cast in aluminium and ‘* Mazak”’ zinc alloys 





“ULLLESMMITPTON LIE LA ST N46 LTLTL. 


GRAISELEY HILL * WOLVERHAMPTON 


TELEPHONE: 23831/4 WOLVERHAMPTON TELEGRAMS : DIECASTINGS, WOLVERHAMPTON 


American Affiliation: PRECISION CASTINGS CO. INC. - FAYETTEVILLE - SYRACUSE - CLEVELAND - KALAMAZOO - CHICAGO 
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KEIGHLEY ee 
LIMITED 


ENGLAND 





DESCRIPTIVE CATALOGUES WIiLlL BGR ON REQUEST 
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| standardised 
Birlec pit 
furnaces 
















This photograph was taken in the 
heat treatment shop of a leading 
manufacturer of bearings. 


The larger sizes of Birlec pit gas carburising furnaces 
are heated by ‘‘U’’ shaped gas-fired radiant tubes, 
arranged around the periphery of the charge space. 
No furnace muffle is, of course, required and 

the tubes have a long life. The gas carburising 
atmosphere may be derived either from 

processed town’s gas or an inexpensive fluid. 





BIRLEC LIMITED 
ERDINGTON - BIRMINGHAM - 24 
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carburising 

















_ Usable Dimensions 
Diameter | Depth 
2 & 4 0° 
ye | FO 











About fifty standardised gas or electric Birlec 

gas carburising furnaces are now installed or on 
order. They enable gas carburising to be 

carried out under production conditions with 
assured, reproducible results. If you are 
manufacturing engine or transmission components, 
you will be interested. May we send details? 


SM B 736a Sales and service offices in LONDON - SHEFFIELD - GLASGOW 





TANDARD PIT FURNACES 
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on A comshafe a a 


. . refused to be convinced that automatic 
lubrication could reduce breakdowns by 
80%. Waving an oil can above his head, 
he shouted, “ All these modern improvements 
lead to unrest and anarchy!” “TIl admit,” said the 
Tecalemit man quietly, “that automatic lubrication 

does incite machines to more revolutions ! ” 


| At this the eccentric became more and more 


| Tecalemit lubrication systems— 


heated and, not having the benefit of automatic 
fully automatic, semi-automatic 


or manually operated—feed | lubrication, eventually had a seizure from 
every bearing with the correct 


amount of oil or grease at the | which he never recovered. 
correct intervals of time, regu- | 
larly ... unfailingly . . . efficiently. 
A Tecalemit engineer will gladly 


call to discuss your particular ] = M 7 
lubricating problems with you. = ECALE i 

The Authority on Lubrication 
PLYMOUTH. ENGLAND 








The Institution of Production Engineers Journa 


eae 


of machining and construction, combined with fine work- 
manship based upon sixty years of experience ensure that 


H.M.E. POWER PRESSES 


will give you long, continuous service, 
under the most exacting conditions 


A model L.70 frame is being — 
machined on a Cincinnati 36" Hori- 
zontal Hydrotel, equipped with 
a heavy-duty indexing worktable. 





The leg faces, side faces of the press 
table and all bosses on both sides 
are machined at one setting 
of the frame 


—$—<$<$<$— 





ae 


Se 
——— al 


HORDERN MASON & EDWARDS LID 


Ait hemmee_ B'ham 
HA BIRMINGHAM, 24 ENGLAND Telephone: ASHfield 1104 (7 lines) Telegrams: itc een 1324 
al ope ae 4 VER} 18) PLACE SOUTHA PTON ROW WwW .C.1 Telephone a 
LONDON OFFI - NON | HO 
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why pick on us? 


Why? Well... can you imagine 
making something as complicated 

as this electric fan louvre 

in one operation by any other method 


than pressure die casting? 





the whole in one 
BRITISH DIE CASTING & ENGINEERING CO. LTD. 
Pembroke Works - Pembroke Rd. - London, N.10 TEL: TUDOR 2594-5-6 





, tsesae rn 
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WEST CHIRTON TRADING ESTATE * NORTH SHIELDS * NORTHUMBERLAND < N. SHIELDS 2100 


cRC 18 
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Individual electric drive at the Lily Mill, Shaw, Oldham —a part of the CYRIL LORD organisation 


How {0 get the most out of your motive power 


WITH ELECTRICITY you can take the power to the machine. 
Individual electric drive gives complete freedom for re-spacing 
of machinery to suit changing requirements and to give maximum 
production capacity from a minimum power load. Working 
conditions are improved by the absence of belts and shafting. 
Machines are driven at their optimum speeds and push buttons 
give complete control. 


WHERE TO GET MORE INFORMATION 

Your Electricity Board will be glad to help you to get 
the utmost value from the available power supply. They 
can advise you on ways to increase production by 
using Electricity to greater advantage — on methods 
which may save time and money, materials and coal, 
and help to reduce load shedding. Ask your Electricity 
Board for advice : it is at your disposal at any time. 


E/ ee 
ectricity OV i Issued by the British Electrical Development Association 
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ALL JOIN IN THE FUN AT THE 


| BPACTORY 
EOLLIES 
N: PRIZE for spotting the cause of this monkey 


business! Haphazard, out-of-date materials 
handling is behind the muddle that cuts output 


—— 


and piles up costs in so many factories. Planned 
handling methods save all along the line. An in- 
expensive layout of overhead runways and electric 
lifting blocks can transform production. Work 


flows to where it is wanted; work 





space expands; fatigue lessens; out- 





WRITE FOR 
ILLUSTRATED 
BOOKLETS 





OUR REPRESENTATIVE WILL CALL ON 


on 





et 
cy 
by 


al, 
ity 


KING 3-ton all-electric overhead travelling gantry crane and 
KING electric chain pulley blocks on swivelling jib cranes. 











KING 





REGISTERED TRADE MARK 





GEO. W. KING LTD., 502 WORKS, HITCHIN, HERTS. 





put climbs; costs drop. Look into this—it will 
pay you! 

THIS PROBLEM WAS DIFFERENT. For years women 
machinists had struggled with heavy bales of cloth 
in a London factory. Then a My-Te-Min took 
over. Result—quicker, safer, cheaper lifting. This 
latest electric Pulley Block works like a trojan for 
the cost of a little electric current. Capacities from 
400 Ib. to 3,600 lb. ; price from £69. 


CONVEYORS 
CRANES 
PULLEY BLOCKS 


YOU—ANYWHERE IN THE WORLE 














Tractor chassis frames (each weighing 1 ton) flow easily along on 
a KING Dual Duty Overhead Conveyor. 


TELEPHONE: HITCHIN 960; AND AT STEVENAGE 
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MACHINERY’'S 
BOOKS Zc ENGINEERS 











TR NP 
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PRESSWORK & PRESSES J. A. GRAINGER NOW AVAILABLE : | 
The author’s aim in writing this book is to provide all concerned in the production of sheet-metal 
presswork a re t of the problems encountered in press-tool development, design and 


operation, and to indicate practical methods of overcoming them. The scope is that of medium and 

light presswork for which very little authoritative literature has so far appeared. The contents covers : 
the whole range of modern press-tool operations, indicating the type of tool for a given job, how it 

is used, and the type of machine on which it should be employed. Many types of modern presses 

are illustrated, their operational features dealt with, and their relative merits and shortcomings ; 
dicussed. 


Price 55/- Cash and C.O.D. Instalments 60/6 payable 10/6 in 10 days, 10/- monthly. Overseas, 
cash with order plus 1/5 postage. 





MACHINERY’S HANDBOOK. purposely omitted all unnecessary refinements 
Presents in one complete volume all the essen- and formulae. Elementary mathmatics and 
tial data for the entire field of shop practice common sense are its only requirements. 
and machine tool design. Nearly 2,000 pages Price 27/6 Cash and C.O.D. Instalments 30/6 
packed with the most up-to-date and complete payable 6/6 in 10 days, 6/- monthly. Over- 
collection of formulae, standards and practical seas, cash with order plus 1/- postage. 


information. A necessity whatever your position 

in the engineering profession. 

Price 66/6 Cash and C.O.D. Installments 73/- ENGINEERING TOLERANCES. 

payable 13/- in 10 days, 12/- monthly. Over Production tolerances are inherently a com- 
seas, cash with order plus 1/7 postage. promise between conflicting requirements and 








cannot fulfil their purpose efficiently without 
taking full account of the many practical 
| INSPECTION AND GAUGING. factors involved. The author exposes the 
Covers in a concise yet comprehensive manner fallacies implicit in an_over-simplified con- 
the many phases of inspection work and their ventional approach to this important aspect of 
application to modern mass-production manu- engineering design and presents, for the first 
facturing methods. It describes the variety of time, a rational analysis of those practical 
manual and automatic measuring devices and realities of the shop floor which are sometimes 
gauges which are available, discusses their overlooked or misunderstood. 
specific functions and the specialised techniques Price 10/6 Cash and C.O.D. Instalments 11/6 
for using them and analyses the methods and payable 5/9 in 10 days, 5/9 one month later. 
duties of different types of inspectors. Overseas, cash with order plus 10d. postage. 
Prise 65/- Cash and C.O.D. Instalments 72/- 
payable 12/- in 10 days, 12/- monthly. Over- ! 


seas, cash with order plus 1/3 postage. TESTING MACHINE TOOLS. 
Engineeers, the world over, are using the 
specifications and tests laid down in this inter- 





QUALITY CONTROL. nationally-famous book as a basis for their 

This book is for practical men in inspection macine tool transactions. It has been arranged 

who wish to keep abreast of modern scientific to facilitate quick and easy reference and the 

developments in statistical quality control, busy engineer will appreciate the line drawings, 

either for the purposes of introducing them in which, because of their clarity, explain at a 

their own plants, or, where such methods are glance even the most complicated tests. j 
already in use, to obtain a better understanding Price 17/6 Cash and C.O.D. Instalments 19/3 : 
of this general subject. The author has con- payable 6/5 in 10 days, 6/5 monthly. Over- 

fined himself to the essential methods and has seas, cash with order plus 1/- postage. 


MACHINERY’S Books are sent free on approval—no deposit. You can handle and examine them quietly in your own home. 
Merely sign and post this coupon and they will be sent post free by return. No deposit of any kind is required. Could any offer 
be fairer ? Sign the coupon... . } OW ! ! 








To MACHINERY, National House, West Street, Brighton, |. England 


Please send me Book/s marked X above 
MV For CASH herewith or by C.O.D., ~. 
on APPROVAL when | will return in 
pay FULL CASH, or by INSTALMENTS A “ered ie. 


ho intatienetontuperetcsiiichbonsabeus i ecicvesacusuahecauien 


POST TOON ae 
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FIXING THE ELECTRODE 


This delicate operation involved in the manufacture of mercury discharge 
lamps is that of fixing the electrode in the inner tube. The end of the 
tube is softened in the flame until it can be pierced by the operator. 
Then very carefully, the electrode is shaken down the tube and finally 


the wire lead is persuaded to go through the minute hole in the end. 


There are hundreds of jobs in lamp manufacture requiring the same skill 
and patience, and Quality Control ensures that all the lamps reach the 
same high standard of uniform excellence. 


METROVICK LAMPS 


Member of the A.E.I. group of companies 


METROPOLITAN-VICKERS ELECTRICAL CO. LTD., ST. PAUL’S CORNER, 1-3 ST. PAUL’S CHURCHYARD, LONDON, E.C.4 
5/A 206 


Send for a copy of our 
latest Lamp Catalogue. 
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Here’s productivity for you .. . 


... a DRILL 
to do 

the work 

of 

THREE! 





ELECTRIC 


THE NEW VICTOR «4nner 


DRILL 
@ THREE WORKING Every Victor Hammer Drill does the work of three tools. The speed 
SPEEDS of the drill is merely switched to suit any one of the hundred-and-one 


jobs this handy tool is capable of tackling. Remember too the double 
action which enables this tool to be used as a hammer only or with 
the full advantages of a hammering and rotating drill. You should 
@ VIRTUALLY A send for details of this time saver. 

3-IN-1 MACHINE 


@ LONG SERVICE LIFE— 
LOW MAINTENANCE 


Other points to note—the Victor Drill works off 220/240 V. single-phase A.C. 
—only 600 watts full load consumption—efficient spares service—the drill is 
guaranteed for six months. A 110 volt machine is also available. 







INDUSTRIAL PRODUCTS 










| 
| 
| 
Company... rn. Se | 
| 
! 
| 





; 4 ae Address icant 
SERVICE AGENTS IN i Please send us 
LONDON — Phone: Waxlow 3651-2 . 
BIRMINGHAM — ,, Northern 1221-5 | full details of 
aa —~ o ber an oay 2 | your E ste Ref. or Dept. 
—- ns ridgeton - new Elect 
LEEDS — "Leeds 22148 : VICTOR PRODUCTS (WALLSEND) LTD. 
SOUTHAMPTON » Chandler's coed ! Hammer Drill Wallsend-on-Tyne e England | 
— LINCOLN — ,,  Lincoin 1337-8-9 Ee a SID (PE a ey AOR be ne 2 a 





i AP see 
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speed the job?! 


A CUSTOMER 
COMMENTS : 


With a ‘Neven’ 
Drill, we have 
trepanned over 
5,000 accurate test 
pieces from hard 
refractory 


materials. 





Over twenty years ago Mr. Neven introduced his Impregnated Diamond 
Tools. Great technical advances have been made in succeeding years and production 
is still under the personal supervision of Mr. Neven. Our latest catalogue gives 
the widest range of Diamond Tools yet listed for working tungsten carbide, glass, 
quartz, stone, ceramics and hard refractories, etc. 


Keep right up to date by sending for a copy today. 





IMPREGNATED DIAMOND PRODUCTS LTD - GLOUCESTER 
TELEPHONE 21164 (3 LINES) TELEGRAMS IMPREG GLOUCESTER 
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WITH AUTOMATIC DOWN- 


FEED OF GRINDING SPINDLE 
AND 


SIZE STOP 


» 


> 
> 


> 


| 
GASTON E. MARBAIX LTD 


AUTOMATIC 


Final size stop functions accurately 
to 0°0002 in. 


Automatic downfeed of wheel head 
infinitely variable between 0°0001 in. 
and 0-0005 in. 


Reduction of grinding wheel diameter 
due to diamond dressing automatic- 
ally compensated by a special device. 


Fully hydraulic controls give infin- 
itely variable longitudinal speed and 
cross feed. 


All controls can be manually oper- 
ated. Cross feed dial graduated 
0-0005 in. 


DEMONSTRATIONS AT OUR 
WORKS GLADLY ARRANGED 


FINAL 
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DELIVERY FROM STOCK 
Fe ete Ee eee 7 
; F7 FIO FI2 | 
Table working 
2833” 393” 473” 


| 
THREE MODELS surface (length) - 


Table working 
| surface (width - 


WRITE FOR CATALOGUE 


DEVONSHIRE HOUSE... VICARAGE CRESCENT 
BAT 
PHONE 


TERSEA LONDON, SW11 


BATTERSEA 8888 (8 lines 


all models 9,” | 
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The cost of gear production on the No. 2A MAXICUT is highly 
competitive and accuracy is second to none. It has a capacity of 
7in. p.c.d. thus covering a wide range of gear requirements, will 
produce spur, helical or internal gears .with equal efficiency. 
Special shapes may be produced also where unvarying repetition 
is required. FULL PARTICULARS ON REQUEST. 


PRODUCTION GEAR SHAPERS 


DRUMMOND BROS. LTD. GUILDFORD, Eng. 
Sales and Service for the British Isles : 
DRUMMOrs D-ASQUITH (SALES) LIMITED 
KING EDWARD HOUSE, NEW STREET, BIRMINGHAM 
Phone: Midland 3431! (5 lines) Grams : Maxishape, B’ham 
Also at LONDON & GLASGOW 
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CHAIN CONVEYOR 
SYSTEM 


Requiring no floor space . . . providing 
a smooth flow of work through all manu- 
facturing processes, irrespective of floor 
levels . . . and making the maximum use 
of available labour . . . the FLOWLINK 
Universal Chain Conveyor System can be 
installed to meet any requirement. It has 
a high load carrying capacity and can give 
a vertical rise and fall, so that, not only 
does it form a perfect conveyor, but a 
valuable tool for use in such processes as 
dipping, painting and drying. Easily adap- 
table to any change in production plans, it 
is inexpensive to install, yet cf precision 
construction. 


Other ‘FISHOLOW’ prcducts 


FLOWLINE Belt Conveyors 

FLOW CLINE Portable Conveyors 
FLOWSTACK Pallets 

FLOWSTOR Mobile Storage Equipment 
FLOWSCREEN Standard Partitioning 
FLOWDOOR Clothes Lockers 


re 





LONDON OFFICE : 46, Baker St., London, W.1, 
Tel. WELBECK 5402. 
LIVERPOOL OFFICE : 604, Tower Building, Water 


St., Liverpool. Tel. CENTRAL 1170. 

e CARDIFF OFFICE: 10, Dumfries Place, Cardiff. 
Tel. CARDIFF 29045. 

° MANCHESTER OFFICE: Clifton Lodge, Park 





Crescent, Victoria Park, Manchester, 14. 


MATERIAL HANDLING DIVISION  [iSqamiipmmentemste 






1, Clifton St., Glasgow, C.3. 
Tel. DOUGLAS 4297. 


Bordesley Works, Birmingham, |2. Tel: VIC 237] and at BELFAST and DUBLIN. 








The Institution of Production Engineers Journal XXXVii 








GARANTOOLS HOUSE, PORTSLADE 
BRIGHTON ae. eee SUSSEX 


Telephone - HOVE 47253 Telegrams : Garantools, Portslade 


LONDON * BIRMINGHAM * EDINBURGH * MANCHESTER * BRISTOL 
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AL BEOR?® 
TELEPHONE 


LONDON OFFICE: 





No matter how difficult the supply 
position there is always a good chance 
of getting the machinery you need at one 
or another of Ward’s Derots—at 
Sheffield, London, Birmingham, Glasgow 
or Briton Ferry. 


For obvious reasons we claim no more 
than a modest ‘Wards might have it’ 
—but so large are our stocks and so 
rapid our turnover that it is always good 
business to get in touch with Wards 
whenever you want machinery. 

The ‘Albion Machinery Catalogue’ is a stock list of 
new and second-hand machinery revised and reprinted 


every two or three months, Ask for a copy to be sent 
to you regularly. 


W. WARD LID 


WORKS - SHEEFE EE HED 


TELEGRAMS "FORWARD. SHEFFIELD 


BRETTENHAM HOUSE - LANCASTER PLACE - STRAND -WC2 
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° Better finish 


© Greater 
accuracy 


° Increased 
output 


© Lower 
production 


costs 





FR, 
STRES 








| Wit eile 


UNDERPASS 
ROTARY GEAR FINISHING MACHINES 


CAPACITIES I’ to 8’ 
I” to 12’ 
I” to 18” 
MAX. FACE WIDTH 5” 


Full technical data on request 


W-:-E-SYKES LIMITED 


STAINES - MIDDLESEX - ENGLAND 
Telephone: Staines 4281 Telegrams: ‘‘Sykutter, Staines”’ 








G, 30 
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CES Minikator | | 


Ee C.E.J. MINIKATOR is a micro-indicator especially designed for transferring dimensions and 
measuring in otherwise inaccessible places. The instrument is particularly suitable for indi- 
cating out-of-roundness or concentricity of machine spindles and for setting up components. 
The amplification device of the Minikator is by means of a twisted strip. It is purely 
mechanical and without friction and slackness. Measuring points of two different 
lengths are supplied with every instruments. One point provides a measurement 
range of 0.003in. with 0.00005Sin. dial graduations and the other provides a 
range of 0.006in. with 0.000lin. dial graduations. 

The C.E.J, Minikator is provided with a holder, designed for fine 
adjustment, which allows sittings in virtually any position. 
The position of the measuring point is adjustable, and 
since the measuring directions can easily be changed, 

the most complicated indications can be made. 


Full descriptive leaflet on request. 





PRECISION TOOLS AND INSTRUMENTS 


The tutussration shows the Minikator being used in the C.E.J. Gauge B!ock holder and base 


SOUTHFIELDS ROAD DUNSTABLE BEDS. TELEPHONE: DUNSTABLE 422/3 


DHB 











& TAPPING MACHINES 








ale HIGH SPEED DRILLING 


@ Drilling machines of 6, 10, 
15 & 22 mm. capacity. All 
available with tapping device. 


@ Sensitive, precision drilling 
and tapping machines for 
watchand instrument making, 
Bench or pedestal mounting 
(with sliding table). All 
models can be ganged to- 


up to 4 mm. dia. Can be 
ganged together on multiple 
base. Fine reading scale and 
adjustable stop giving ex- gether on multiple base; 
treme accuracy. Spindle 


speeds 550—10,000 r.p.m. 


infinitely-variable speed gear 
giving spindle speeds |00 
12,000 r.p.m. 














For Full Details Write to the Sole Distributors 


fe \ DAN ME Machine Tool Company limited 
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‘They had the same sort of trouble in the Super 
Dreadnought works until they put in Mazda lamps and 
lighting equipment.” 


eo Aer t 


AOE. 












When lights are low, production’s slow 
It pays to make your lighting stronger 
Heads screwed on the right way know 


That Mazda lamps stay brighter longer. 





THE BRITISH THOMSON-HOUSTON CO. LTD., CROWN HOUSE, ALDWYCH, LONDON, W.C 2 
4421 (Member of the A.E.I. Group of Companies) 
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all—British 
ECHANICAL HANDLING 
Equipment 
OVERHEAD CRANES : HOIST BLOCKS 
RUNWAYS : TELPHERS : WALL JIBS 


Many fine examples are to be seen 
in most parts of the world, ranging 
from 150 ton cranes down to @ ton 
hoistblocks. 


We will willingly send you a copy of 
our new catalogue and your enquiries 
will receive expert attention. 


THE VAUGHAN CRANE COMPANY LTD 


MANCHESTER 12 : ENGLAND 
Telephone EASt 1473 
Overseas representation in 45 countries 





USE 
VAUGHAN PRODUCTs FOR BETTER PRODUCTION 
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METAL SAWING MACHINES 











The ‘‘Hydrofeed"’ range includes Straight and Angular 
cutting models, “‘Automatics,"’ and special Billet 
cutting machines. 

Patent Interlocking Vices can grip several bars 
and awkward sections. 

Patent Hydraulic Circuit specially designed for 
Sawing. 
Capacities up to 13}” diameter or 

24” x10” R.S.J. 


‘HYDROFEED’ 
COLD SAWING 
MACHINE 


Automatic bar feed. 





SAW SHARPENING 
MACHINE 


Capacity 11” to 48” blades 


S.RUSSELL & SONS LIMITED*LEICESTER* ENGLAND 
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Flute and Land design contribute to free 
cutting and easy removal of swarf. 


@ Flute Formation gives stronger web and 
greater rigidity. 


@ Accurately ground point embodies scientifi- 
cally chosen cutting angles. 


@ Refinements of Heat Treatment give a 
combination of hardness and toughness most 
suitable for present-day conditions. 


an: 


ee 


ENGLISH STEEL CORPORATION LTD 
| Openshaw, Manchester 


Makers of high quality Engineers’ Cutting Tools for over a century 
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Ie The Gledhill-Brook Company was intimate with the early problems associated 
with the design and production of time recording machines, and was first in 
——- producing efficient electric impulse recorders with accurate timekeeping free 
from dependence on electric frequency or external influence. Wages and 
# cost methods have a time basic—that is where we are concerned to help. 

A large number of time recording models is now available covering most of 
the known needs for wages and labour cost control. One of industry’s immedi- 
ate needs is the reduction of waste—the waste of time that costs money. 


GLEDHILL-BROOK TIME RECORDERS LIMITED 


20 EMPIRE WORKS HUDDERSFIELD 




















BROWN ¢ SHARPE 


AUTOMATIC 


RECONDITIONING SPECIALISTS 


Your own machines re-built 
to original specification 


THIS SPECIALISED SERVICE ie 1B am isc. ant 
IS ALSO OFFERED ON : 


@® 


May we visit your works and quote for re-conditioning your machine 
Managing Director, H. E. Slawson, M.B.E., M.I.P.E. 


| 





BOURNE ENGINEERING CO. LTD. 


NEAR DERBY TELEPHONES wee LeOURNE oS a eS 
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Maintain Good Connections 





CABLES 


THE EDISON SWAN ELECTRIC CO. LTD. 
155 CHARING CROSS ROAD, LONDON, w.c.2. 


Member of the A.E—./. Group of Companies 
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There’s no “‘ mark time’’ about these British-made 


PECO DIE-CASTING MACHINES 


Indeed, with their characteristic new features, they’re well ahead! They've a 

wonderful appetite for molten metal and, the digestive process — as it were! — 
being perfect, there’s a wonderful discharge, at speed, of castings large or small, 
simple or intricate. 


The model !0c Die-Casting Machine (as illustrated) is self-contained, hydraulically 
operated, suitable for hand or semi-automatic operation. The machine is also 
fitted with hydraulic ejection and provision is made for automatic interlocking 
core-pulling. The electrical control covers every movement of the cycle ensuring 
h continuity and uniformity of production. 
The 


Illustrated literature on the 2c, 5c and 10c Die-Casting Machines sent on request. 
& 


COMPANY LIMITED 


ACRE STREET, BATTERSEA, LONDON, S.W.8 
Telephone: MACaulay 1212 Cables: ‘Profectus, London’ 
Telegrams: ‘Profectus, Claproad, London’ 











The Institution of Production Engineers Journal 


















WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 





Whatever it isyou need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & CO. Lr. 


IPSWICH 




















Telegrams: Reavell, Ipswich Telephone Nos.: 2124-5 
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SERRATED BLADE CUTTERS 


FOR MAXIMUM PRODUCTION 


The high speed and uniform performance of these eight GALTONA O-K cutters, in simultaneous 
operation, ensure fast, low cost production on cast-iron brake cylinders at the Lockheed Hydraulic 
Brake Co. Ltd., Leamington Spa. 

Full range of types and sizes with blades of high speed steel, solid Stellite, or tipped with cemented 
carbide. 






ge & rd Lhe oyd Limited 


Z TEELHOUSE WORKS - OLIVER STREET - BIRMINGHAM 7 


e/ephone: Aston Cross 300! (12 umes) “Delegrams. Cogs. Birmingham” 





North of England: 4%,ccm;orconie.o- London Area: 42.2022, 240. Romford "9°. Scotland: ‘sre. Stuere Houses 
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“Newallastic” bolts and studs 
have qualities which are abso- 
lutely unique. They have been 
tested by every known device, 
and have been proved to be 
stronger and more resistent 
to fatigue than bolts or studs 
made by the usual method. 








POSSILPARRKR GBLASGOW-N 

























“ME” PATENT BALL JOINTS 

Simple. Sturdy. Reliable. 

These qualities account for 
the increasing use of ME 
universal ball joints throughout 
the engineering industry. 92% to 
98 % efficient (N.P.L. certified). They 
are the lightest and most compact ball 
joints yet produced. Nine standard 
sizes for shaft diameters of } in. to 1 in. 









MORE 
POWERFUL 
8 ed a 
“ANGULAR DRIVES WITH 








svar ttitll 


AIR MINISTRY GAUGE TEST 
HOUSE AUTHORITY 89755/3! 


HOOKE’S TYPE 
A joint developed for 
severe duty than the ME 
patent ball joint. Inexpen- 
sive to fit and needs no 
telescoping sieeves. Will 
# stand both tension and com- 
pression loads. 


DIRT EXCLUDING COVERS 
AVAILABLE FOR BOTH TYPES 
ALSO MAKERS OF GAUGES, JIGS & 


FIXTURES AND SPECIAL PURPOSE 
MACHINE TOOLS 


less 









UNIVERSAL 
S 


THE MOLLART ENGINEERING COMPANY LTD. 
KINGSTON BY-PASS, SURBITON, SURREY 
ELMBRIDGE 3352/3/4 Grams: PRECISION, SURBITON 
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apf MULTI-SPINDLE 
ge TAPPING MACHINES 


S. 12 or i 
SPINDLES 
























This versatile machine has a semi- 
automatic working cycle, the feeds 
being cut out by cams on the switch- 
gear. 


All spindles and gears run in needle 
bearings and the gearing enables any 
of eleven speeds between 118 and 
474 R.P.M. to be selected. 


The spindles take either collets or 
toolholders with No. |. M.T. and it 
is possible, by changing the guide 
screws and masters, to cover any 
pitch between 8 and 48 T.P.I. 


wan 0K 


Each spindle is individually pitch- 
controlled and may be disengaged 
independently of the others. 


Model GGZ Nr 3 


EARLY DELIVERY 


SOLE SELLING AGENTS: 


Mithiine Feu Company Lint, 
HAMPTON ROAD - HANWORTH - FELTHAM - MIDDLESEX 
Phone: FELTHAM 4266 Cables & Grams: SHIPMENTS FELTHAM 
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yo/ As what are these things? 


? | 


order analysis 
material control 
production routine 
standard costs 


The essential details must be copied and recopied, by hand or typewriter, from 
one form to another for every department — a slow, uncertain and expensive method. 
With a B. & A. systems machine only one original is needed, the appropriate portions 
being transferred individually to any number of copies—saving time and eliminating all 
possibility of error in transcription. 

we moderns use 


machines 


Our Systems Representatives are available at any time to discuss the possibilities of mechanised 
documentation in your business. Write for details to; 


BLOCK & ANDERSON LIMITED 
58-60 Kensington Church Street, London, W.8. 




















The Chinese Ivory Carvers who made these 
Chessmey 





PHONE TOTTON 
2228 


were carrying on an ancient 
tradition of fine craftsmanship with 
superb precision. With intricate detail 
as fine as old lace they could carve, 
from a solid piece of ivory, a ball inside 


a ball. 


We too, have a pride in our 
craftsmen and in the precision work 
that we can offer to the engineering 
industry. 


SKINNERS 


(REDBRIDGE) LTD., SOUTHAMPTON 





MAKERS - PRECISION ENGINEERS 
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ROLLERITA. 


MACHINES AND METHODS 
applied to 


























_afford an easy-to-operate system which : 
clearly defines programmes and correlates production to 
delivery dates 


gives immediate warning of hidden weaknesses or causes for 
hold-ups 


accurately controls and shows day-to-day stocks, material 
shortages and current position with bought-out materials 





effectively determines and controls machine and assembly . 
shop loads 


keeps under constant review plant and labour capacities. 








Hollerith relieves Management and Supervision of much detail, 
and ensures satisfactory maintenance of maximum production. 
Hollerith Systems of Production Control are individually designed 
to suit specific needs. Hollerith has the answer to your produc- 
tion control problems and you are invited to apply for further 
information — without obligation. 


THE BRITISH TABULATING MACHINE CO. LTD 
Head Office: 17 Park Lane, London, W.1 - Telephone: REGent 8155 
Branches in all principal cities in Great Britain and Oversea 
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GRINDING MACHINES 


Sole selling agents in Great Britain and Ireland : 


ALFRED HERBERT LTD. COVENTRY 


ARTHUR SCRIVENER, LTD., BIRMINGHAM, 24 


Telephone : ERDington 2274 


Telegrams : ‘‘Machintool”’ 








METAL PARTS 
CLEANING AND 
DEGREASING 
MACHINES 


ensure the steady flow of production for | 


the export and home markets. Doing 


the work of many hands in a fraction || 
of the time, they are an important part & 


of the equipment of all modern engin- | 


eering works. The illustration above 
shows engine sumps being washed 
ready for final assembly. Dawson 


Washing and Degreasing Machines are — 


shapes of metal 
components. 





built to handle | 
all sizes and (aus 





Sole Distributor 


DRUMMOND-ASQUITH (sates) LTD 


King Edward House, New Street, BIRMINGHAM. Telephone: Midland 343! 


Manufacturers: DAWSON BROS. LTD., Gomersal, Leeds. Telephone : Cleckheaton 1080 (5 lines) 
London Works: 406, Roding Lane South, Woodford Green, Essex. Telephone : Wanstead 7777 (4 lines) 
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BROOMWADE does it better, Mr. Tufnell ! 


Running out of puff at the fifth balloon, aren’t you Mr. Tufnell ? Better consider 


your blood pressure. Take a little rest; and while you’re about it think of 
‘* BROOMWADE” Air Compressors. Their air supply 1s constant. They are working 
successfully all over the world, Mr. Tufnell; on hydro-electric power schemes ; 
on the building and repairing of ships, aircraft, automobiles; in mining, 
quarrying, roadworks; in foundries, gasworks, oilfields . . . all over the world, 


Mr. Tufnell, in arctic climes and desert lands... in every sphere of industry. 


“Broomwade 


D ; Most Industries use “BROOMWADE” Air Compressors and Pneumatic Tools 


3431 
nae Send your enquiries and problems to : BROOM & WADE LTD., DEPT. 10, HIGH WYCOMBE, ENGLAND. 
ines) 


(4 lines) TI SA SS 
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Standard threads from stock in Tangential, Coventry 
and Geometric types. Quick delivery for all others. 
Material, workmanship and accuracy guaranteed. 


Recutting and regrinding 
\ h f INN a speciality. Consult us on 
any screwing problems. 
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SUPER CENTRE 
A permanent Hardened and Ground Socket 
with RENEWABLE HIGH SPEED STEEL 
INSERT. Standard inter-changeable 
inserts enable centre to be 
quickly replaced. 


* STANDARD SOLID CENTRES 
Precision ground to give 
perfect concentricity. Tapers to 
standard gauges. Made in High Grade 


CAST STEEL, or HIGH SPEED STEEL 
BUTT WELDED. 


ARG Tel ER 


BALL & ROLLER BEARING TYPES 


REVOLVING GENTRES 


All types of centres are made from the best grade 





The steel, and are designed to give greater efficiency. 

ARCHER Take higher speeds, and remain true under the most 

REVOLVING CENTRES strenuous conditions of present day engineering. 
Revolve with the work 3k ASK FOR LIST NO. 50B 


and can thus stand up to the 


higher speeds and heavier 
_ _— work demanded by modern 
ARCHER i i i z 


[2 engineering practice. 
Batiecrky ARCHER TOOL WORKS MILLHOUSES SHEFFIELD 
















~~ 


pe ad 


1 colores. 


a IR 2 








The Institution of Production Engineers Journal 


The “HAC” Automatic Grinding machine is SPECIFICATION 


a massive, well designed tool providing ease Maximum length between faces of workheads ... 
of operation, high rates of production and Minimum length between faces of workheads ... 
extremely accurate product finishing. Made SO ee A : 
in three sizes each having a 16” swing, witha ee rae 
capacity of 48”, 60” or 72”. Each machine has 
a fully automatic grinding cycle by elec- OOP. of tepdreniie motor 
trical and hydraulic power. There is a R.P.M. of hydraulic motor 
5” rapid wheelhead approach with H.P. of workhead motor iu 
four automatic variable infeed rates. R-P.M. of workhead motor .. ...  ... 968 
Wheelhead bearings, wheelhead — . ae 
slides, etc., are supplied with ae ee 
automatic lubrication, and ea gigi beripnrsPy 
- per minute 
there is a drip feed Plunge cut feed Infinitely variable 
system to the Quick run back of 
driving chain. wheelhead ... 5’ 


H.P. of wheelhead motor 
R.P.M. of wheelhead motor 


Scottish Agents: Drummond-Asquith Led., 175 West George Street. Glasgow, 
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‘Nspection Punches 
tonally long life 
Clarity of impr 









FIELD EN 
GLA 
EFFIELD 2316, - 


PRYOR, SHEFFIELD 


PHONE: SH 
GRAMS: 


Wale fo owe new a 
Ctyjouve heake” 
























pra 
INDUSTRIAL 


CLEANING 
MACHINES 










THIS ILLUSTRATION SHOWS A MACHINE 
CLEANING CRANK CASES IN THE PRODUC- 
TION LINE. IT IS EQUALLY CAPABLE OF 
CLEANING SMALL PARTS IN BASKETS. 


Bratby & Hinchliffe Ltd. 


SOLE AGENTS FOR GREAT BRITAIN: 


GEO. H. HALES MACHINE TOOL CO. LTD. suo Ne 
VICTOR HOUSE - |, BAKER STREET . LONDON, W.I. ‘ 


Designed and manufactured by 
BRATSY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER ¢ 
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D VARIATION 
D BED SURFACES 













— | STEPLESS SPINDLE SPEE 
| HARDENED AND GROUN 
— HOLLOW SPINDLE 


LARG 
N ROLLER BEARING 


RACLAN 


ENGINEERING 


LIMITED 


SPINDLE 


co (NOTTINGHAM) F 


A 5” Cc 
entre Lathe th : 
, at w . 
discerning Engineer: a bens — with the exacting require 
imi ‘ : . ments of 
similar size : e that, havin of ever 
. will maintain i g more features Y 
tain its technical qualities over than any other of 
many years of 
use. 


%e FULL SPECIFICATION ON REQUEST 


RALEIGH 

STR 

* giles oan iadhiety <aalamM<o8 
® Suis 77215 
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“Thermindex” Paints are tem- 
perature sensitive compounds 








= \ ) which indicate by a sharp, clear 

= cut change of colour when the | 

, \ temperature of a surface has ; 

| — attained or exceeded a predeterminded i 
| = \e value, so that-information on the temperature f 

| a Oe \\ of an entire surface is given at a glance. 
| Te ENIEN Write Dept. W.9. for full technical details. 
" " : 








HERMINDEX 


TEMPERATURE INDICATING PAINTS 











SOLE DISTRIBUTORS FOR EUROPE AND THE U.K 


J.M. STEEL & CO. LTD. | | 


KERN HOUSE, 36-38 KINGSWAY, LONDON, W.C.2. 
Tel. HOLborn 2532/5 | 


Branch Offices 51 SOUTH KING STREET, MANCHESTER 2 ‘ 45 NEWHALL STREET BIRMINGHAM 3 : 
Tel. DEANSGATE 6077- 9 Manufactured by Synthetic & Industrial Finishes Ltd. Tel. CENTRAL 6342-3 ul 


MON Mb iii 


HORIZONTAL RANGE 
2 to 75 tons PULL 
30” to 72” STROKE 
BRITISH MADE | 
EARLY DELIVERY | 
White por Bullelin PF 1298 | 
' 
H.P. 30 HORIZONTAL 
15 TONS PULL 52” STROKE . i 
WITH BROACH SUPPORT TROUGH 


Stemmons THE LAPOINTE MACHINE TOOL CO., LTD. ) 


ai other types of OTTERSPOOL - WATFORD-BY-PASS - WATFORD - HERTS TELEPHONE. GADEBROOK 3711 (s LINES) 
Machines BIRMINGHAM OFFICE WHITE HOUSE, 111 NEW STREET, BIRMINGHAM 2 TELEPHONE M ) 
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OVERHEAD ELECTRIC CRANES 


Even today there are factories in which 
both time and money are wasted %& DETAILED DESIGN 
in the handling of goods. Paterson 
Hughes Overhead Electric Cranes 
solve the handling problem, se MANUFACTURE 


where a large area has to 


be served. Paterson Hughes are 


the acknowledged experts 


in the design and construction * ee SERVICING 


of bulk handling plant 


of all types. 





5-ton Overnead 
Travelling Cranes at 
work in a timber yard. 


LONDON: BEDFORD HOUSE BEDFORD STREET STRAND LONDON WC2 
Tel: TEMPLE BAR 7274/6 


BIRMINGHAM: 3 HIGHFIELD ROAD EDGBASTON BIRMINGHAM 15 
Tel: EDGBASTON 1639 


GLASGOW: WYNDFORD WORKS MARYHILL GLASGOW 
Tel: MARYHILL 2172/4 


TERE ES 




















Lx 


VULCASCOT ANTI-VIBRATION PADS 


“@ / 


%0 Tract 


@ CHECK VIBRATION SHOCK 
AND NOISE 


@ COMBAT NERVOUS STRAIN 
@ ARE EASY TO INSTALL 


@ SAVE MAINTENANCE TIME 
AND COST 


@ ISOLATE LOADS UP TO 
4 TONS PER SQ. FT. 


@ ELIMINATE CUMBERSOME 
FLOOR FIXINGS 









Standard Size 
18” x 18% x &” 


Manufactured by: 


VULCASCOT (Great Britian) LTD. 


87-89, ABBEY ROAD, 


LONDON, N.W.8. 





PHONE: MAIDA VALE 7374 & 7375. "GRAMS: VULCASCOT MAIDA VALE LONDON. 
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The Cub 
Electric Drill 
assembly is repro- 
duced by courtesy 
of Wolf Electric / 
Tools Ltd. 


PRESSURE 
DIE , ASTINGS are so simple 


}i We have specialised in die-casting zinc, 
aluminium, tin and lead alloys for over 50 


=~ years. The more complicated the job, the 
better we like it. We guarantee personal 





supervision at every stage. courteous 
service, and above all careful and precise 
workmanship 





i Write for advice and quotations to:— 


PARKLETS LTD. DEPT. DY. 21, QUEEN ST.. TOTTENHAM, N.I7 





HUNDREDS of craftsmen 


use the 


DIPROFIEL* nano Fitinc macnine 


For FILING, SCRAPING. LAPPING, MILLING, GRINDING 
and 

general 
finishing 







The DIPROFIL, power-operated, multi- 
purpose machine increases production, 
conserves energy & saves time & money. 


Featuring 
Diamond ° 
and Carbide 

Cutting Tools 





DEROTA 
WORKSHOP 
UNIT 
(also power 
unit to the 
DIPROFIL) 


BROOKS & WALKER LTD. 


47, GREAT EASTERN ST., LONDON E.C.2. Bishopsgate 7633 
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FOR ALL KINDS OF 


JIGS - FIXTURES & GAUGES 
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HARPER ROAD 


*Phone:- WYTHENSHAWE 2215 


P. 
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'TQOQOts 
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PRESS TOOLS - MOULDS AND 
SPEGIAL PURPOSE MACHINES 


Our commitments are heavy but we welcome an 
opportunity to study your requirements for 
inclusion in our production programme where 
possible. 


Up-to-date shops specially laid out and equipped 
for making, on a production basis, every type of 
precision ground gauges; limit snap, form, calliper, 
taper and special purpose gauge, as well as jigs and 
fixtures of all kinds, press tools moulds and special 
purpose machines. Highest class workmanship 
and accuracy guaranteed. 


(Guaranteed 
Precision 
Accuracy 


mY #8 
GAUGES LIMITED 


MANCHESTER 


’Grams:- PNEUTOOLS, PHONE 
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JIG & TOOL DESIGNS OF QUALITY 





Weare specialists in the design 


Manufactured with Accuracy 














of Jigs, Fixtures, Tools, Gauges, 
and Special Purpose Machines 
of every description. 








BROOMFIELD RD., EARLSDON, 
COVENTRY, ENGLAND. 


Telephone : Coventry 64049 (2 lines) 





ENGINEERING METROLOGY 
K. J. Hume, B.Sc., A.M.I.Mech.E., A.M.I.P.E. 
**A valuable source of information and reference. . . . 
—Engineering. 
“A book which will undoubtedly be successfu'ly established as 
one of the standard books on the subject. . .’’ Mass Production. 


Sins. x 5gins. 


196 illustrations 293 pages. 18s. net. 





ENGINEERING DRAWING 
H. T. Davey, M.I.Mech.E., A.M.I.Loco.E., and 
R. J. Wilkins M.Sc. (Eng.), A.M.I.C.E.., M.LStruct.E. 


“This excellent volume. . . .”-—Times Review of Industry 


11} ins. x 8¥ins. 392 pages. 45s. net. 





STRENGTH OF MATERIALS 
J. B. Thirlwell, B.Sc. (Eng.). 
“Very clearly written and well illustrated with many numerical 
examples. The work is entirely practical. . . .".—Concrete and 
Construction Engineer. 


8} ins. x 53 150 diagrams. 208 pages. 20s. net. 





ELEMENTARY MATHEMATICS 
Lewis W. Phillips, M.1.E.E., F.lnst.P. 
“It presents mathematics as a to | in the service of everyday 
commerce and industry.’-—Times Educational Supplement. 


8jins. x Sgins. 147 diagrams and graphs. 340pp. 12/6 net. 
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Matching the machine 
and the need 


HOLMAN 


LEADERSHIP IN 


PNEUMATIC TOOL 


DEVELOPMENT 


Unremitting research and experiment have 
enabled Holman Bros. to develop numerous 
fresh and effective applications of com- 
pressed-air power to the needs of industry. 
Pneumatic Tools made in Camborne can be 
seen at work in many of the world’s best- 
known motor-car factories, railway works, 
shipyards, oil refineries, and public works 
enterprises. In nearly every branch of 
industry, new needs have brought new 


and improved Holman Pneumatic Tools. 


* Full particulars of all Holman 
Pneumatic Tools gladly sent on 
request. 
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New Series — with interchangeable motors. 


RIVETING HAMMERS 


Noted for their easy control and vibration-free 
running. High-speed, powerful chipping and rivet- 
ing hammers, with special main and auxiliary valves 
and extra sensitive throttle. The range covers all 
classes of riveting. 


ROTODRILLS 


Simply 
construcied, robust and free from vibration. Auto- 
matic lubrication. Reversing mechanism gives equal 
power in either direction, and a stalled drill can be 
restarted at once. 


ROTOGRINDS 


New Series—with interchangeable motors, Complete 
range of precision grinding and heavy-duty tools for 
internal grinding, cleaning castings, polishing, buffing, 
scaling, fettling, etc. Simple, efficient, smooth- 
running, quiet. Straight and grip handles supplied. 
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